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A  NEW  SYSTEM  OF  COTTON  CULTURE  AND  ITS 
APPLICATION.' 

By  0.  F.  Cook, 
Bionomiit  in  Charge  of  Crop  Acclimatization  and  Adaptation  Invttligationt. 

INTRODUCTION. 

The  way  to  secure  an  early  short-season  crop  of  cotton  is  to  thin 
the  plants  later  and  leave  them  closer  together  in  the  rows  than  is 
now  customary.  Neither  of  these  policies  is  advisable  if  used  alone, 
but  they  give  a  real  advantage  when  properly  combined.  Keeping 
the  plants  closer  together  during  the  early  stages  of  growth  restricts 
the  formation  of  vegetative  branches  and  induces  an  earlier  develop- 
ment of  fruiting  branches.  The  new  system  is  based  on  the  principle 
of  controlling  the  formation  of  the  branches. 

CONTBOLLING  THE  FOBHATION  OF  BRANCHES. 

The  principle  of  branch  control  is  more  likely  to  be  understood 
if  studied  as  the  basis  of  a  new  cultural  system.  Application  of 
tte  principle  will  involve  a  reconsideration  of  all  current  opinions 
regarding  such  questions  as  distances  between  rows,  times  of  plant- 
ing, methods  of  cidtivation,  and  the  values  of  different  varieties. 
The  spacing  of  the  plants  and  the  stages  at  which  thinning  shoulii 
be  done  will  depend  upon  the  local  conditions  and  the  habits  of  the 
varieties  that  are  being  grown,  so  that  it  will  not  be  possible  to  give 
specific  directions  that  can  be  used  everywhere  without  discrimina- 
tion. In  ^riculture,  as  in  otlier  arts,  every  new  application  of  a 
scientific  principle  makes  an  additional  demand  for  intelligence  and 
insight  into  the  problems  of  production.  The  contrasts  with  preva- 
lent theories  and  practices  of  cotton  culture  are  so  great  that  careful 
consideration  of  the  habita  of  the  cotton  plant  is  needed  before  the 
full  possibiUties  of  cultural  improvement  can  be  appreciated. 
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The  first  step  toward  permanent  progress  in  the  new  direction  is 
to  secure  the  attention  of  the  intelligent  farmer  to  the  principle 
itself;  so  that  he  can  begin  to  observe  and  experiment  on  his  own 
account  with  rows  of  cotton  thinned  to  different  distances  and  at 
different  stages  of  growth  and  thus  see  for  himself  the  relation  of 
the  habits  of  the  plants  to  the  cultural  problems.  In  this  case  no 
special  equipment  of  books  or  instruments  is  necessary  to  enable 
the  farmer  to  study  the  plant  and  learn  what  he  needs  to  know 
r^arding  its  habits  of  branching.  It  is  true  that  these  habits  are 
somewhat  peculiar  from  the  botanical  and  biological  standpoint,  as 
already  pointed  out  in  preceding  papers  on  the  subject,  but  there 
are  no  technicalities  that  interfere  in  any  way  with  direct  observa- 
tions of  the  behavior  of  the  plants  under  the  usual  farm  conditions. 

APPUCATION  OF  IMPROVED  METHODS. 

Unless  the  farmer  can  understand  the  underlying  reasons,  he  is  not 
likely  to  adopt  a  new  method  or  to  apply  it  properly,  any  more  than 
he  can  use  a  new  machine  to  advantage  without  knowing  how  it 
works.  This  requirement  of  intelligence  may  limit  the  appHcation 
of  an  improved  method,  just  as  it  restricts  the  use  of  high-grade 
j  machines  to  those  who  have  the  ability  to  handle  them  properly 

j  and  imderstand  their  construction.     But  it  is  generally  agreed  that 

I  larger  rewards  for  more  intelligent  and  skillful  farming  are  in  the 

interest  of  agricultural  progress,  and  this  is  especially  true  in  relation 
to  the  cotton  industry.  To  make  it  seem  worth  while  for  intelligent 
men  to  remain  on  the  farm  would  soon  counteract  the  urban  tend- 
encies now  so  much  deplored. 

That  cotton  has  been  considered  a  "sure  crop,''  even  with  the  most 
careless  farming,  is  one  of  the  chief  reasons  for  the  backward  state  of 
the  industry.  But  the  need  of  improvement  is  now  recognized  as 
never  before,  as  a  result  of  the  many  changes  that  are  being  enforced 
by  the  invasion  of  the  boll  weevil.  With  the  continued  advance  of 
the  boll  weevil  the  period  of  sure-crop  cotton  is  drawing  to  a  close, 
and  the  rapid  expansion  of  cotton  culture  in  foreign  coimtries  shows 
that  a  new  test  of  competition  in  the  production  of  this  crop  must 
be  met  in  a  few  years.  In  the  meantime  any  improvement  that 
promises  increased  efficiency  of  production  is  worthy  of  careful 
consideration. 

IMPORTANCE  OF  STIMULATING  EARUNESS. 

The  chief  advantage  of  the  new  system  of  cotton  culture,  based  on 
the  improved  method  of  thinning,  is  the  increased  earliness  of  the 
crop;  or,  in  other  words,  the  production  of  more  cotton  in  a  shorter 
period  of  time.  The  need  of  shortening  the  growing  season  of  cot- 
ton has  been  recognized  as  the  best  solution  of  the  problem  of  secur- 
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ing  protection  against  injury  from  the  boll  weevil,  but  is  no  less 
important  in  regions  where  the  crop  is  limited  by  drought  or  by 
short  seasons,  as  in  the  northern  districts  of  the  cotton  belt. 

CONFUCTING  OPINIONS  ON  SPACING  COTTON  ROWS. 

Many  intelligent  farmers  are  aware  of  the  fact  that  rows  of  cotton 
accidentally  left  without  thinning  are  sometimes  much  more  produc- 
tive than  rows  that  were  thinned  in  the  usual  manner  and  have  re- 
flected on  the  possibility  of  securing  larger  crops  by  closer  planting,  but 
the  underlymg  biological  principle  has  not  been  understood.  The  be- 
havior  of  cotton  in  different  seasons  or  imder  different  conditions 
is  so  extremely  variable  that  any  intelligent  farmer  might  well  hesi- 
tate to  adopt  a  method  of  culture  suggested  by  an  occasional  occur- 
rence like  the  production  of  a  larger  crop  on  an  imthinned  row. 

In  each  cotton-growing  commimity  there  are  usually  some  farmers 
who  believe  that  cotton  should  be  left  closer  togeliier  in  the  rows, 
but  the  tendency  in  recent  years  has  been  toward  wider  spacing, 
owiDg  to  a  general  recognition  of  the  evil  effects  of  having  the  plants 
too  close  together,  especially  imder  conditions  that  favor  luxuriant 
growth.  Those  who  use  narrow  spacing  may  boast  of  phenomenal 
yields  in  some  seasons,  but  in  other  years  they  appear  at  a  disad- 
vantage with  their  neighbors.  The  possibility  of  making  a  safe 
combination  of  the  two  conflicting  methods  seems  not  to  have  been 
suggested.  The  same  conflict  is  shown  in  the  results  of  formal  ex- 
periments to  determine  the  best  planting  distances  as  in  the  popular 
opinions  on  the  subject.  Wide  spacing  in  the  rows  seemed  better  in 
some  cases  and  narrow  spacing  in  others,  so  that  no  definite  con- 
clusions could  be  reached. 

LARGE  PLANTS  PRODUCE  LATE  CROPS. 

When  the  habits  of  the  cotton  plant  are  taken  into  account  it 
becomes  apparent  that  the  theory  of  wider  planting  has  its  limita- 
tions, as  well  as  the  theory  of  closer  planting.  To  reduce  the  number 
of  plants  by  wider  spacing  in  the  rows  means  that  a  longer  period 
of  time  is  required  to  produce  a  crop,  for  the  reason  that  large  luxuri- 
ant plants  do  not  begin  to  produce  flowers  and  bolls  as  early  as 
plants  of  more  restricted  growth.  This  is  not  in  accord  with  what 
might  be  considered  as  the  most  logical  view  of  the  subject.  Most 
people  are  ready  to  argue  that  the  plants  making  the  most  rapid 
growth  must  produce  the  earUest  and  largest  crop,  but  the  actual 
behavior  of  the  cotton  plant  is  otherwise.  In  such  cases  the  bio- 
logical facts  have  to  be  taken  into  account  instead  of  relying  upon 
the  logical  deductions. 

The  biological  fact  in  the  present  case  is  that  the  large  luxuriant 
plants  are  later  in  setting  and  maturing  a  crop.    This  is  because  the 
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young  plants  in  a  condition  of  luxuriant  growth  develop  vegetative 
limbs  at  the  expense  of  the  lower  fruiting  branches  that  are  neces- 
sary to  the  production  of  an  early  crop.  The  cotton  plant  has  two 
diflFerent  kinds  of  branches — ^vegetative  branches,  sometimes  called 
**wood  limbs/  which  correspond  to  the  main  stalk  of  the  plant,  and 
fruiting  branches,  which  produce  the  flowers  and  bolls. 

When  the  habits  of  branching  are  understood  it  becomes  apparent 
that  the  idea  of  the  largest  plants  producing  the  earhest  and  largest 
crops  does  not  apply  to  cotton.  Spreading,  treeUke  plants,  with 
numerous  vegetative  branches,  do  not  represent  a  favorable  condi- 
tion for  earliness  or  for  large  yields  in  short  seasons.  In  the  interest 
of  correct  thinking  on  cultural  problems  the  row  rather  than  the 
individual  plant  should  be  considered  as  the  unit.  The  advantages 
of  the  new  method  are  gained  by  improving  the  form  of  the  rows. 
More  plants  are  left  in  the  rows,  and  yet  injurious  crowding  is 
avoided.  Plants  that  have  numerous  vegetative  branches  are  more 
crowded  at  2  or  3  feet  than  plants  with  single  stalks  at  8  or  10  inches. 
With  the  vegetative  branches  controlled,  the  spacing  is  no  longer  a 
question  of  feet,  but  of  inches.  Rows  spaced  at  6  inches  have  usually 
given  better  results  than  those  at  12  inches  or  any  greater  distance. 

EXPOSURE  OF  FRUITING  BRANCHES  TO  UGHT. 

By  avoiding  the  development  of  the  large  wood  limbs  the  rows  are 
kept  narrower  and  more  hedgelike,  so  that  the  fruiting  branches 
receive  sunlight  throughout  the  season.    This  provides  much  more 
favorable  conditions  for  the  ripening  of  the  crop.     When  the  vegeta- 
tive branches  are  allowed  to  shut  off  the  light  by  growing  up  be- 
tween the  rows,  most  of  the  bolls  on  the  lower  fruiting  branches  fail 
to  reach  normal  maturity.     Fields  of  large  luxuriant  plants  often 
produce  very  small  crops  because  only  the  upright  growing  ends  of 
the  stalks  and  vegetative  branches  have  access  to  the  light.     This 
undesirable  condition  is  avoided  by  restricting  the  development  of 
the  vegetative  branches  in  the  earlier  stages  of  growth. 

Numerous  experiments  have  demonstrated  the  fact  that  the  usual 
jostom  of  g»"nng  the  seedlings  full  exposure  by  thinning  them  to  wide 
.ip+ann'Kj  {j    hp      i^s  is  a  mcans  of  inducing  tibe  development  of  large 
•uAiA'-^xt    •'     -^^»^-  We  limbs.    Too  much  exposure  for  the  young 
-iftn.,,     >Q..j*>     ,    -  ,  little  exposure  for  the  adults  by  increasing  the 
xu*"'  -  -^-    '^ve  branches.     The  effect  of  exposure  at  wide  dis- 

•■.ft.p — .    -    .Jiuci..jt3a,  of  course,  by  temperature  and  fertility  of  soil, 
.    ...    .     .  ^oTP  of  v^etative  Umbs  being  produced  under  conditions 

..-•k.    „         .1     nivTirijant  growth  of  the  plants.    But  it  does  not  ap- 

-  ■  au^>tion  of  vegetative  branches  is  desirable  iL^der 

,.,  rp-^        rhe  imp^^^*^  method  of  thinning  restricts   the 

.»   -.-  j...i.^fc.  >cp^♦.«^ti,.,    'iTnKc     »x  avoids  their  formation  alto- 
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gether.  This  permits  a  better  development  of  the  fruiting  branches 
of  the  lower  part  of  the  main  stalk.  The  plants  are  induced  to 
fruit  earlier  and  the  crop  is  made  larger  because  more  of  the  early 
plants  can  be  grown  on  the  same  area. 

COMPETITION  BETWEEN  TWO  KINDS  OF  BRANCHES. 

The  reason  this  possibility  of  cultural  improvement  has  not  received 
adequate  consideration  in  the  past  is  doubtless  to  be  found  in  the 
fact  that  the  distinctness  of  the  two  kinds  of  branches  has  not  been 
recognized,  nor  the  relation  of  this  specialization  to  the  method 
of  thinning.  .When  the  plants  are  thinned  too  young,  so  as  to  stand 
more  than  6  inches  apart,  they  put  forth  a  full  quota  of  vegetative 
Umbs,  and  the  subsequent  competition  and  crowding  of  these  limbs 
with  each  other  and  with  the  main  stalks  interfere  with  the  develop- 
ment of  normal  fruiting  branches.  As  it  is  the  low  joints  of  the 
stalk  that  produce  the  undersirablo  vegetative  branches,  the  plants 
must  be  allowed  to  grow  beyond  these  joints  before  thinning.  Ex- 
posure of  the  stalk  to  the  light  in  the  early  stages  of  growth  is  one 
of  the  factors  that  lead  to  the  putting  forth  of  the  vegetative  branches. 

EFFECTS    OF    EXTERNAL    CONDITIONS    ON    BRANCH    FORMATION. 

The  number  of  vegetative  branches  is  also  influenced  by  tempera- 
ture and  soil  conditions.  If  the  weather  remains  cool,  or  if  the  soil 
is  very  dry,  not  many  vegetative  branches  will  develop,  even  when 
the  yoimg  plants  are  widely  separated.  But  if  the  conditions  favor 
a  luxuriant  development  of  the  young  plants,  early  thinning  will 
result  in  the  development  of  a  large  nimiber  of  vegetative  branches, 
and  the  subsequent  crowding  will  be  great.  Even  in  the  absence  of 
any  disease  or  insect  pests  the  crop  may  be  ruined  by  crowding  alono. 
Thus,  the  extent  of  the  injury  from  crowding  depends  very  lai^gely 
on  the  conditions  that  obtain  during  the  early  development  of  the 
plant  when  the  formation  of  vegetative  branches  is  determined. 

Until  the  habits  of  the  branching  are  taken  into  account,  it  seems 
impossible  to  explain  the  widely  different  results  that  are  often 
secured  when  the  same  experiments  are  repeated  in  different  places 
or  in  the  same  place  in  different  seasons.  From  the  present  point 
of  view,  it  is  easy  to  imderstand  that  merely  statistical  experiments 
made  without  recognizing  the  effects  of  different  methods  of  thin- 
ning upon  the  formation  of  branches  would  be  likely  to  reach  only 
ambiguous  results.  The  development  of  the  branches,  though  very 
easily  influenced  in  the  early  stages  of  growth,  iompletely  altei-s  the 
subsequent  behavior  of  the  plants-  The  effect  seems  out  of  all  pro- 
portion to  the  exciting  cause,  like  touching  off  a  charge  of  powder  or 
pulling  the  trigger  of  a  gun. 
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Wider  spacing  appears  as  the  only  alternative  as  long  as  the  young 
plants  are  led  to  put  forth  a  full  equipment  of  vegetative  limbs  by 
too  much  exposure  in  the  early  stages  of  growth.  That  the  develop- 
ment of  these  limbs  may  be  avoided  by  a  later  and  more  gradual 
thinning  of  the  yoimg  plants  must  be  recognized  before  it  is  possible 
to  understand  the  advantages  of  the  new  system.  When  good  crops 
are  produced  on  rows  that  are  not  thinned  at  aU;  it  is  because  the 
plants  remain  so  close  together  that  no  vegetative  limbs  are  devel- 
oped. The  new  system  provides  for  a  more  regular  and  effective  ap- 
plication of  the  same  principle  of  suppression  of  vegetative  branches. 

WHY  FARMERS  ARE  ADVISED  TO  TRY  THINNING  EXPERIMENTS. 

Farmers  are  advised  to  experiment  with  the  new  system  in  order 
to  learn  how  to  use  it.  The  experiments  that  have  been  made  by 
the  Department  of  Agriculture  leave  no  doubt  of  the  practical  ad- 
vantages that  are  to  be  gained  by  suppressing  the  vegetative  branches, 
but  it  is  not  expected  that  the  farmer  will  secure  a  practical  familiar- 
ity with  the  system  merely  by  reading  about  the  experiments  that 
others  have  made. 

How  long  the  thinning  should  be  delayed  to  suppress  the  vege- 
tative branches  and  how  close  the  plants  should  be  left  in  the  rows 
are  questions  that  the  skillful  farmer  should  leam  to  determine  for 
himself,  since  the  actual  conditions  must  be  taken  into  account  to 
secure  the  best  results.  If  the  farmer  does  not  look  into  the  subject 
far  enough  to  grasp  the  imderlying  principle,  he  is  not  likely  to  be 
able  to  appreciate  the  new  method  or  to  use  it  to  the  best  advantage. 
Hence  no  explicit  directions  were  issued  when  the  new  system  was 
announced,  but  farmers  were  advised  to  study  the  matter  for  them- 
selves and  to  make  experiments  with  a  few  rows  of  cotton  in  order 
to  see  that  they  really  understand  the  principle  and  to  make  sure 
that  they  are  able  to  seciu'e  an  advantage  from  it  before  attempting 
to  apply  it  to  their  whole  crop. 

The  two  features  of  the  new  system — deferred  thinning  and  closer 
spacing — must  be  properly  combined  in  order  to  insure  a  favorable 
result.  Most  farmers  believe  that  either  of  these  changes  will  injure 
the  crop,  and  the  danger  is  that  they  will  try  one  change  without  the 
other  instead  of  making  a  complete  break  with  previous  theories  and 
methods.  Until  the  principle  of  branch  control  is  understood  it  is 
difficult  to  believe  that  two  apparently  injurious  changes  can  have  a 
beneficial  result.  Attention  must  be  called  to  the  peculiar  structure 
and  habits  of  the  cotton  plant,  in  order  to  place  in  the  hands  of  the 
farmer  this  new  power  of  controlling  the  development  of  his  crop. 
The  introduction  and  general  utilization  of  the  new  system  is  hardly 
to  be  expected  without  a  campaign  of  education.  Not  many  farmers 
will  be  able  to  beUeve  the  new  doctrine,  and  still  fewer  will  apply  it 
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successfully,  merely  from  reading  or  heaxing  about  it.  They  must  be 
induced  to  try  the  experiment  for  themselves,  and  to  encourage  this 
tendency  nothing  is  so  good  as  an  example.  Hence,  it  is  believed  that 
the  following  letter  from  one  of  the  cooperators  of  the  Department  of 
Agriculture  in  South  Carolina  will  be  of  interest: 

Easley,  S.  C,  February  U,  1914. 
Mr.  O.  F.  Cook,  Washington^  D.  C. 

Dear  Mb.  Cook:  Perhaps  you  may  remember  that  in  the  very  late  patch  of  Colum- 
bia one  row  was  left  thick.  I  carefully  gathered  and  weighed  that  row,  as  I  abo  did 
the  row  on  either  side.    The  result  was  as  follows: 


Number  and  length  of  row. 


1.335  feet. 
2.  852  feet. 
a.  860  feet. 


Num- 
ber of 
plants. 


118 
294 
119 


First 
picking. 


Pounds. 
16 
28 
20 


Socond 
picking. 


Pounds. 
9 
13 
12 


Total 
3rield. 


Pounds. 
25 


414 
32} 


Yield 
per  acre. 


Pounds 

655 

1,020.9 

793 


Propor- 
tion 
oflint.i 


Per  cent. 
30.0 
31.0 
29.5 


Length 
staple.' 


1  These  flgureii  were  added  at  Washington,  on  the  basis  of  the  samples  furnished  by  Mr.  Carpenter.  It 
wfll  be  observed  that  the  rows  reported  in  Mr.  Carpenter's  letter  are  of  unequal  length,  whicn  makes  it 
somewhat  difnctilt  to  compare  the  results.  On  a  basis  of  computation  for  rows  of  a  uniform  length  of  300 
faet,  tlie  yields  of  the  three  rows  would  have  been  22.37  pounds,  35.31  pounds,  and  27.20  pounds,  respectively. 

About  one- third  were  cut  off  by  frost. 

The  increased  yield  of  the  third  row  over  the  first  row  was  probably  due  in  a  large 
measure  to  the  fact  that  this  row  was  within  10  feet  of  the  terrace  and  the  soil  is  there- 
fore deeper.  Kecognizing  this  inequality  caused  me  to  take  the  row  on  either  side 
for  compcuison  with  our  crowded  row. 

However,  I  would  not  trespass  on  your  time  with  these  results — for  they  have  already 
been  established  by  your  Norfolk  experiment — ^had  I  not  wished  you  to  assist  me  one 
step  more.  I  especially  desire  to  know  if  there  is  any  effect  on  the  lint,  and,  if  so, 
in  what  way.  Possibly  you  may  have  made  this  investigation.  If  so,  I  would  appre- 
ciate receiving  the  bulletin  containing  the  results. 

But  as  you  may  not  have  made  the  inquiry,  I  have  mailed  to-day  to  Mr.  Anders  a 
sample  of  seed  cotton  from  each  of  these  three  rows,  hoping  that  with  the  appliances 
that  doubtless  your  office  has  he  may  be  able  to  throw  some  light  on  this,  to  the  pro- 
ducer, most  interesting  question. 

Yours  truly,  C.  H.  Carpenter. 

RESULTS  OF  OTHER  EXPERIMENTS. 

The  results  secured  by  Mr.  Carpenter  are,  as  he  recognized,  in  sub- 
stantial accord  with  those  obtained  in  experiments  with  the  new 
method  of  thinning  at  Norfolk,  Va.,  in  the  season  of  1912,  as  published 
in  Circular  No.  115  of  the  Bureau  of  Plant  Industry.  In  Mr.  Car- 
penter's experiment  the  close-spaced  row  exceeded  one  of  the  open 
rows  by  67.8  per  cent  and  the  other  by  29.8  per  cent.  At  Norfolk 
in  1912  the  average  gain  of  7  close  rows  compared  with  7  open  rows 
was  53  per  cent.  In  a  similar  experiment  in  1913,  in  which  37  rows 
w^e  compared  with  37  open  rows,  the  average  gain  of  the  close  rows 
over  the  open  rows  was  35  per  cent  in  the  first  picking  and  26  per 
cent  in  the  total  crop.  Figure  1  affords  a  graphic  illustration  of 
the  behavior  of  the  close  and  open  rows  of  the  experiment  of  1912 
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and  an  equal  number  of  rows  of  the  experiment  of  1913.  These 
experunents  were  made  .with  the  Durango  cotton,  instead  of  with 
the  Columbia,  and  the  plants  were  left  much  closer  in  the  rows  than 
in  Mr.  Carpenter's  experiment. 

Of  course,  it  is  not  to  be  expected  that  all  experiments  will  show 
such  striking  advantages  for  the  close-spaced  rows.  The  desirability 
of  suppressing  the  vegetative  branches  was  first  recognized  in  experi- 
ments with  Egyptian  cotton  in  Arizona  and  southern  California, 
though  the  actual  differences  in  yield  have  been  less  striking  under 
the  conditions  in  the  Southwest,  because  the  seasons  are  longer. 
With  sufficiently  long  seasons  and  ideal  conditions  in  other  respects, 
the  open  rows  might  equal  the  close  rows,  but  most  seasons  are  not 
ideal,  and  it  is  usually  a  practical  advantage  to  secure  an  early  crop. 
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Fia.  1.— Diagrams  showing  comparatiye  yields  of  cbse-spaced  and  open-spaoed  rows  of  Burango  cotton, 
each  row  representing  0.01  of  an  acre.  A^  Grown  at  the  Virginia  Truck  Experiment  Station  at  Dia- 
mond Springs,  Va.,  in  1912;  B,  grown  at  Deep  Creek,  Va.,  in  1913. 

Under  weevil  conditions  earliness  is  recognized  as  a  matter  of  primai  y 
importance,  for  insects  are  often  able  to  prevent  the  setting  of  any 
bolls  in  the  latter  part  of  the  season. 

NO  ADVERSE  EFFECT  ON  THE  UNT. 

In  answering  Mr.  Carpenter's  question  regarding  the  effect  of  closer 
spacing  on  the  length  of  the  lint,  the  samples  received  by  Mr.  Anders 
ivere  carefully  compared  by  combing  out  the  lint  of  individual  seeds 
and  mounting  them  in  parallel  series  and  the  ginned  fiber  was  sub- 
T^itted  to  an  expert  classer,  Mr.  D.  E.  Earle.  In  neither  of  these 
TAaminations  was  it  possible  to  detect  any  indication  of  an  adverse 
.flP^ '  iue  to  the  closer  spacing.  The  position  of  the  rows  on  the 
^xitov^o  seemed  to  have  had  more  influence  than  the  distance  between 
*^e  plants  in  the  rows.  The  lint  of  the  outside  row  was  slightly 
..TicyA     V.QT    i-oi  V   he  inside  row,  with  the  close-spaced  row  strictly 

^  -^f.  q11  inferior  in  strength  or  drag  to  the  others, 
wn  liu.t         ..    ,y  fc,oGi/er,  in  the  opinion  of  Mr.  Earle. 

^o<^  unreasonable  to  suppose  that  there  might  be 
y   *a^f  ^  ft^'^rtening  of  the  lint  as  a  result  of  closer  plant- 

rv-wi  \j^  oomft  experiments  that  the  bolls  of 


r»        T    n.,.*      ■*'»Ai,.        p<i^  'ii 


A  NEW  SYSTEM  OF  COTTOW  OULTTJBE.  9 

the  close-spaced  rows  averaged  somewhat  smaller  and  that  a  larger 
percentage  of  the  bolls  had  only  four  locks.  But  it  seems  likely  that 
any  slight  difference  that  may  exist  in  the  length  of  the  lint  will  be 
more  than  made  good  by  the  greater  uniformity.  Large  overgrown 
plants  often  yield  very  irregular  lint,  because  they  are  much  more 
likely  to  be  checked  severely  by  unfavorable  conditions.  It  has  been 
noticed  in  some  of  the  experiments  that  when  the  large  plants  in  the 
open  rows  become  wilted  in  the  middle  of  the  day,  the  smaller  plants 
in  the  close  rows  remain  fresh.  An  effect  of  this  kind  may  be  respon- 
sible for  the  different  lint  percentages  found  in  the  samples  sent  by 
Mr.  Carpenter.  The  samples  were  divided,  so  that  two  independent 
determinations  of  the  percentage  could  be  made  in  each  case,  but  the 
results  were  the  same. 

SUGGESTIONS  FOR  FURTHER  EXPERIMENTS. 

As  Mr.  Carpenter's  letter  shows,  the  experiment  was  a  very  simple 
one  that  any  farmer  could  make  for  himself  if  sufficiently  interested 
in  learning  how  to  use  the  new  system.  More  accurate  comparisons 
can  be  made,  of  course,  if  the  new  system  is  applied  to  several  rows 
or  small  blocks  alternating  with  others  thinned  in  the  usual  way,  but 
even  a  single  row  may  serve  to  demonstrate  the  principal  effects  of  the 
improved  method,  the  suppression  of  the  vegetative  branches  and  the 
increased  earliness  of  the  crop.  No  special  precautions  are  necessaiy 
in  the  planting  or  cultivation  of  the  rows  that  a?e  to  be  thinned  in  the 
new  way,^xcept  to  keep  them  from  being  chopped  out  too  early  with 
the  rest  of  the  field.  If  general  advice  were  to  be  given,  8  or  9  inches 
might  be  su^ested  as  a  safe  distance,  but  under  some  conditions 
closer  spacing  may  be  better.  In  experiments  with  Egyptian  cotton 
in  Arizona,  rows  spaced  to  3  inches  have  given  the  highest  yield  at 
the  first  picking. 

In  many  cases  all  that  is  necessary  is  to  leave  the  experimental 
rows  without  chopping  until  the  plants  are  8  or  10  inches  high  and 
then  thin  out  to  8  or  10  inches  apart  in  the  rows.  A  still  safer  course 
IS  to  thin  to  2  or  3  inches  when  the  plants  are  8  or  10  inches  high 
and  to  make  the  final  thinning  when  the  plants  are  12  to  15  inches 
high.  For  the  final  thinning,  any  distance  from  6  to  12  inches  in 
the  row  is  likely  to  give  better  results  than  a  greater  distance,  if  the 
thinning  is  done  at  the  right  time. 

It  will  be  found  interesting  to  vaiy  the  time  of  thinning  as  well  as 
the  spacing  in  the  row.  Under  some  conditions  it  may  be  desirable 
to  leave  the  plants  till  they  are  12  or  even  15  inches  tall  before  thin- 
ning and  then  pull  out  onty  a  few  of  them.  One  advantage  of  leav- 
ing several  rows  to  be  thinned  by  the  new  method  is  that  different 
distances  can  be  tried,  so  that  the  farmer  who  studies  his  experiment 
can  form  bis  own  judgment  regarding  the  best  distance  for  the  variety 
and  the  local  conditions.    Thinning  too  early  allows  too  many  of 
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more  upright  form  of  the  plants  leaves  more  open  space  between  the 
rows  and  permits  horse  cultivation  to  be  continued  later  in  the  sea- 
son. The  foliage  is  not  so  close  to  the  ground,  and  there  are  more 
chances  that  fallen  buds  or  "squares"  containing  weevil  larvee  will 
bo  reached  and  dried  out  by  the  sun  than  when  the  plants  are  allowed 
to  send  out  long  branches  from  the  base  of  the  stalk.  If  open-6paced 
plants  are  at  all  luxuriant,  the  lower  branches  are  likely  to  become 
prostrate,  so  that  the  ground  is  completely  covered. 

Thus,  it  becomes  apparent  that  many  cultural  operations  and 
factors  of  production  are  likely  to  be  affected  by  the  application  of 
the  principle  of  branch  control.  This  is  the  reason  why  it  seemed 
best  to  announce  the  application  of  the  principle  of  controlling  the 
formation  of  the  branches  as  a  new  system  of  cotton  culture  rather 
than  as  an  improved  method  of  thinning.  The  suppression  of  the 
vegetative  branches  by  later  and  more  gradual  thinning  is  a  radical 
departure  from  the  present  system  and  opens  the  way  to  many  other 
improvements  of  cultural  methods. 

CONCLUSIONS. 

The  new  system  of  cotton  culture  is  based  on  the  application  of  a 
principle  not  hitherto  recognized  in  cultural  experiments — the  con- 
trol of  the  vegetative  branches  by  improved  methods  of  thinning. 
The  formation  of  vegetative  branches  can  be  controlled  by  leaving  the 
plants  closer  together  during  the  early  stages,  until  the  stalks  have 
grown  beyond  the  stage  where  vegetative  branches  are  produced. 

The  essential  feature  of  the  new  system  is  later  or  more  gradual 
thinning.  This  makes  it  possible  to  leave  more  plants  in  the  rows 
than  is  now  customary,  and  yet  injurious  crowding  is  avoided 
through  suppression  of  the  vegetative  branches. 

The  control  or  suppression  of  the  vegetative  branches  also  permits 
an  earlier  development  of  fruiting  branches  and  leads  to  the  produc- 
tion of  an  earlier  crop.  In  regions  where  the  period  of  crop  produc- 
tion is  limited,  either  by  short  seasons  or  by  the  presence  of  the  boll 
weevil,  increased  earliness  is  a  means  of  securing  larger  yields. 

When  the  incidental  advantages  are  imderstood  and  added  to  the 
chief  consideration  of  increased  earliness  and  larger  yields  in  short 
seasons,  the  prospect  of  usefulness  for  the  new  system  appears  very 
large.  It  is  especially  adapted  to  weevil  conditions,  for  there  the 
problem  of  ehort-season  production  is  most  acute.  No  other  way 
has  been  suggested  whereby  it  is  possible  for  the  farmer  to  gain  such 
direct  control  of  the  behavior  of  his  crop.  The  danger  of  weevil 
injury  is  greatest  under  conditions  that  favor  the  luxuriant  gro¥rth 
of  the  yoimg  plants  and  induce  the  formation  of  large  numbers  of 
vegetative  branches,  and  it  is  imder  such  conditions  that  the  control 
of  the  formation  of  branches  becomes  most  effective  as  a  method 
of  weevil  resistance. 

o 
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PRODUCTION  OF  CLEAN  MILK. 

Prepared  in  Vie  Dairy  IHvitiim. 

Every  owner  of  a  dairy  herd  should  consider  it  his  duty  to  him- 
self and  to  the  community  to  keep  only  healthy  cows,  supply  thorn 


no.  1.— A  cliui  milker  in  a  cloui  stable  at  milking  time.  Note  the  clean  suit.saDltarymillilng  stool,  snull- 
lap  i«ll,  cow  with  clean  flanln  aiid  udder,  and  ssnlmry  stable  const nictton,  Undw  Ihese  condiLionslt 
li  an  mjr  nutter  to  produce  clam  milk. 

Non.—TlkbbulIallD  Is  Intended  toheol  especial  value  to  all  persons  eni!ai;ed  intheproducllonofmllk, 
HUCing  clEsn.  safe  mllli. 
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Virith  wholesome  feed  and  keep  them  in  clean,  comfortable  quarters. 
He  will  also  find  it  the  most  profitable. 

.:  "The  milkers  and  all  who  handle  the  milk  should  realize  that 
^ey  have  in  their  charge  a  food  which  is  easily  contaminated;  and 
shoitld  therefore  take  all  reasonable  precautions  to  prevent  the  milk 
f^m  becoming  a  source  of  danger  to  themselves  and  others. 

'^  The  consumer  should  xmderstand  that  clean,  safe  milk  is  worth 
more  and  costs  more  to  produce  than  milk  which  contains  dirt  and 
disease  germs  and  should  therefore  be  willing  to  pay  more  for  it 
than  for  dirty  milk,  which  is  dear  at  any  price. 

DEFINITION   OF   CLEAN   MILK. 

While  a  rigid  application  of  the  definition  of  the  word  ''clean" 
would  exclude  milk  which  contains  foreign  matter  or  any  bacteria 
whatever,  for  ordinary  purposes  we  may  xmderstand  clean  milk 
to  be  milk  from  healthy  cows  that  is  free  from  dirt  and  contains 
only  a  small  number  of  bacteria,  none  of  which  are  of  a  disease- 
producing   nature. 

By  exercising  proper  care  the  number  of  bacteria  which  get  into 
the  milk  during  the  process  of  milking  is  small,  but  these  will  increase 
rapidly  if  the  milk  is  not  kept  cool  until  used. 

If  fresh  milk  contains  a  lai^e  number  of  bacteria,  it  indicates 
that  the  milk  has  become  contaminated  during  the  process  of  milking, 
although  in  some  cases  many  of  the  bacteria  may  come  from  an 
infected  udder. 

If  milk  contains  lai^e  numbers  of  bacteria  when  it  reaches  the 
consumer  either  it  is  not  fresh,  has  come  from  a  diseased  cow  or  has 
otherwise  been  contaminated,  or  it  has  not  been  kept  cool.  Although 
such  milk  may  contain  no  visible  dirt,  it  is  not  bacteriologically 
clean  and  should  not  be  sold  as  clean  milk. 

If  milk  contains  large  numbers  of  blood  corpuscles  or  pus  cells, 
it  is  an  indication  that  the  cow  from  which  it  was  drawn  is  diseased. 

Milk  from  a  diseased  cow,  from  one  about  to  calve,  or  from  one 
that  has  very  recently  calved  possesses  abnormal  quaUties,  and 
though  it  may  not  always  be  dangerous  to  use,  it  can  not  be  con- 
Qir^orof'  f*^  "loap  TTiillr  ^nr   should  not  be  used  as  such. 

4A^-rvpiA    IN   MILK. 

•   •*      •••iicc«-     ,x^*aoou.v.     Miider  very  exceptional  circumstances 

yj^ ot*xiic  cv^xx-,  )aci/oxia.    (Bacteria  are  single-celled  plants  so  small  that 

^ey  can  not  be  seen  with  tl  » 'laked  eye.)     Milk  furnishes  all  the  food 

•  .f^rJol  QnH  other  necessai-     ,jnditions  for  bacterial  growth.     The 

^^,  f        -'Tnonb   "  >"Ti^  ^T    ..  llr  orrow  most  rapidly  at  temperatures 

^rtr      .--  M  .^.      :)acterium   at   maturity   divides 

,w.-  ..-iif^opa   iho   two  new  individuals 
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may  become  full  grown  and  repeat  the  process  of  division  in  20  or 
30  minutes.  At  a  temperature  below  the  most  favorable  point  tho 
growth  of  bacteria  is  retarded,  but  continues  slowly.  Growth 
at  70*^  is  rapid;  at  50°  it  ia  much  retarded,  and  at  40°  or  below  it  is 
very  slow.  Some  bacteria  continue  to  grow,  however,  even  at  the 
freezing  point. 

The  rapidity  with  which  bacteria  multiply  in  milk,  at  different 
temperatures,  ia  shown  in  Table  I. 

Tablb  I. — Rapidity  with  which  baeleria  multipb/  in  milk. 


KulatlvB  growth  of  baclaia  when  held  nt  diflei 

pera 

^■SSS"" 

Number  per 

Number  at 
end  of « 
hours. 

end  at  12 
hours. 

Number  at 
"ho^. 

Number  at 
hoi^. 

'F. 

10 

i; 

«1 

M.280 

3,S74,«» 

If  the  milk  had  contained  1,000  bacteria  per  cubic  centimeter  at 
the  beginning,  the  part  held  at  50°  F,  would  have  contained  4,100 
bacteria  at  the  end  of  24  hours 
while  that  held  at  68°  F.  would 
have  contained  6,128,000.  The 
effect  of  temperature  upon  the 
growth  of  bacteria  is  shown 
graphically  in  figure  2. 

Many  of  the  bacteria  com- 
monly found  in  milk  produce  no 
apparent  change  in  the  milk. 
Others  may  change  the  flavor 
without  changing  the  appeai^ 
ance,  while  some  of  the  most 
common  types  of  bacteria  caur^e 
marked  changes  in  both  appear- 
ance and  flavor.  In  thin  class  are  included  the  bacteria  which  sour 
the  milk  by  converting  tho  sugar  into  lactic  acid  and  those  which 
form  a  sweet  curd.  Another  type  destroys  the  casein  and  albumen 
in  the  milk  and  causes  putrefaction  and  bad  odors. 

The  number  of  bacteria  in  milk  depends,  first,  on  tho  number  <>{ 
bacteria  in  the  udder;  second,  on  the  amount  of  contamination  from 
outside  sources;  and,  third,  on  the  rapidity  of  the  bacterial  growlli. 
The  rate  of  growth  depends  on  the  temi>eraturo  at  which  the  milk 
is  held. 


Itjwil 
muUiplied  t 


5  (b)  In  tnilv  kept  at  M° 
number  that  develop  bom  i 
It  24  houra  ta  milk  at  TO*  P. 
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SOURCES  OF  MILK  CONTAMINATION. 

Bacteria  find  their  way  into  the  milk  from  various  sources.  Some 
may  come  from  the  udder  itseK,  where  they  grow  in  the  milk  cisterns 
and  ducts.  The  greater  number,  however,  come  from  the  dust  of  the 
air,  the  dirt  from  the  udder  and  flanks,  from  the  milker,  and  from 
unclean  utensils.  Disease-producing  bacteria  may  get  into  the  milk 
from  cows  having  such  diseases  as  tuberculosis,  or  from  people  who 
handle  the  milk,  who  may  themselves  have  contagious  diseases  or 
who  have  been  taking  care  of  patients  afflicted  with  such  diseases 
as  typhoid  fever,  diphtheria,  and  septic  sore  throat. 

The  consumer  is  sometimes  responsible  for  the  contamination  of  the 
mUk.  Milk  bottles  should  not  be  taken  into  a  sick  room,  because 
infectious  diseases  can  be  spread  by  carrying  infected  bottles  back  to 
the  dairy  farm.  If  bottles  are  left  where  there  are  contagious  dis- 
eases, they  should  not  be  collected  by  the  milkman  until  they  have 
been  properly  disinfected  by  the  board  of  health.  In  the  case  of 
typhoid  fever  or  other  serious  diseases  which  may  be  carried  in  the 
mUk,  it  is  better  for  the  consumer  to  put  out  a  covered  dish  for  the 
milk  or  have  it  delivered  to  some  member  of  the  household.  Until 
official  permission  has  been  granted,  no  milk  bottles  should  be 
removed  from  a  home  in  which  there  Ls  or  has  recently  been  a 
case  of  communicable  disease.  The  consumer  should  not  use  milk 
bottles  for  holding  vinegar,  kerosene,  or  liquids  other  than  milk. 

IMPORTANCE  OF  CLEAN  MILK  TO  THE  CONSUMER. 

The  consumer  is  interested  in  clean  milk  primarily  because  no*one 
cares  to  use  a  food  which  is  not  produced  and  handled  under  sanitary 
conditions.  There  is  a  more  direct  interest,  however,  because  of  the 
danger  of  contracting  disease  which  may  be  conununicated  by  this 
means.  Serious  epidemics  of  typhoid  fever,  septic  sore  throat,  and 
other  diseases  have  been  diisseminated  through  the  milk  supply. 
The  weight  of  scientific  evidence  at  the  present  time  leads  to  the 
conclusion  that  tuberculosis  may  be  transmitted  from  animals  to 
human  beings,  j)articularly  children,  who  consume  raw  mUk  contain- 
ng  tubercle  bacilli. 

Oleanhness  is  not  an  absolute  safeguard  against  disease,  but  it  is 

^f^  ^eatest  factor  in  preventing  contamination.     From  the  health 

11  Ipoint  there  is  great  danger  not  only  from  the  specific  disease- 

.roHncing  bacteria  previously  mentioned,  but  from  milk  that  con- 

ATge   nmnbers   of  miscellaneous   bacteria   which  may   cause 

»c  -ii^estive  troubles,  especially  in  infants  and  invaUds  whose 

A\^         -  .1P+.S  chiefly  of  milk.     There  is  also  the  minor  consideration 

-    •  -    jO  the  cor«^"iT^^     rom  milk  souriro'  or  otherwise  spoiling 

->  .,1  y^r    ipir,  .popoT    ho.  mill^     Vip  "ongeT*  it  will  keep 
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IMPORTANCE  OF  CLEAN  MILK  TO  THE  PRODUCER. 

dean  milk  not  anly  benefits  the  consumer,  but  the  milk  producer 
who  will  consider  this  subject  from  an  unbiased  standpoint  will  find 
many  ways  in  which  he  himself  is  benefited  by  producing  clean  milk. 
There  are  a  number  of  items  in  this  connection  which,  when  considered 
alone,  may  seem  unimportant,  yet  collectively  they  are  of  great  im- 
portance. Moreover,  they  are  not  only  of  immediate  value,  but 
have  a  cumulative  value  reaching  far  into  the  future.  Tubercidin 
testing,  for  example,  is  not  only  a  safeguard  to  the  purity  of  the  milk 
supply  for  the  consumer,  but  is  a  means  of  assisting  the  producer 
to  protect  his  herd  against  future  ravages  of  tuberculosis. 

Most  producers  of  market  milk  have  experienced  the  chagrin  of 
having  a  shipment  of  milk  refused  or  returned  because  it  reached  the 
market  sour,  tainted,  or  otherwise  in  poor  condition.  Although 
such  milk  may  be  used  for  feeding  pigs  it  usually  means  a  complete 
loss  to  the  producer,  as  it  costs  too  much  to  transport  it  back  to  the 
farm  and  because,  depending  on  the  market  as  an  outlet  for  his  milk, 
he  has  no  means  for  utilizing  small  amounts  at  uncertain  intervals. 
Another  important  consideration  is  the  unpleasant  effect  upon  the 
purchaser.  DeHvering  soxu*  or  tainted  milk  usually  results  in  losing 
the  confidence  of  the  dealer;  or  if  it  is  defivered  direct  to  the  con- 
sumer, it  means  the  loss  of  good  customers.  A  reputation  for  clean 
milk  means  fewer  complaints,  a  better  class  of  patrons,  and  a  steady 
market  for  the  product  of  the  dairy. 

Safeguarding  the  purity  of  the  milk  is  a  protection  to  health  on  the 
farm  in  several  ways;  first,  the  health  of  the  farmer's  family,  who 
use  a  portion  of  the  milk  themselves;  second,  the  health  of  the  calves, 
which  live  largely  on  milk.  Healthy  cows  to  breed  from  and  pure 
milk  to  feed  upon  are  two  important  factors  in  rearing  thrifty  calves 
and  in  the  development  and  maintenance  of  a  healthy  and  profitable 
herd.  Aside  from  these  inmiediate  and  definite  benefits  there  is 
another  consideration,  not  immediately  measurable  but  of  vast 
influence,  namely,  the  moral  influence,  for  no  one  can  learn  to  produce 
good  and  clean  milk  without  learning  good  methods  of  care  and  man- 
agement of  the  herd,  and  the  study  of  these  things  leads  to  greater 
care  and  inteUigence  in  the  economic  features  of  the  businass. 

THE   COST   OF  MILK. 

There  has  been  too  much  indifference  on  the  part  of  consumers  with 
respect  to  the  cleanliness  of  milk ;  too  many  of  them  desire  to  buy  milk 
at  a  low  price  and  do  not  give  any  consideration  to  quality.  Dirty 
milk  may  prove  expensive  as  a  gift,  while  clean  milk  may  be  eco- 
nomical even  at  a  high  price;  the  cheapest  article  is  often  the  most 
expensive.     A  higher  price  for  clean  milk  may  be  a  cheap  insurance 
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against  some  form  of  sickness.  It  is  gratifying  to  note,  however, 
an  increasing  demand  for  good,  clean  milk.  This  demand  has  re- 
stdted  in  more  stringent  regulations  concerning  the  sanitary  conditions 
associated  with  the  milk  supply.  Compliance  with  these  sanitary 
rules  requires  additional  care,  attention,  and  extra  expense  on 
the  part  of  the  producer  of  the  milk,  and  while  this  expense  may  not 
be  large,  it  is  only  fair  that  the  consimier  should  pay  his  share  of 
the  cost  of  improving  the  quality  of  the  milk.  The  consumer  can  not 
expect  to  piu^chase  a  clean,  safe  milk  at  the  same  price  as  a  dirty  milk 
which  endangers  the  health  of  his  family. 

A  more  serious  consideration  is  the  marked  increase  in  the  cost 
of  production  which  has  resulted  in  recent  years  from  feed  and  labor 
problems.  This  increase  is  in  keeping  with  the  increase  in  the  cost 
of  almost  every  commodity,  and  the  consumer  must  expect  to  pay 
his  portion  of  any  legitimate  increase  in  the  cost  of  production 
occasioned  by  these  conditions. 

On  the  other  hand  there  is  need  of  more  attention  to  better  man- 
agement on  the  average  farm  devoted  to  the  production  of  milk. 
The  amount  of  milk  produced  per  cow  is  frequently  so  low  as  to 
reflect  seriously  upon  the  business  abiUty  of  the  owner.  A  producer 
who  makes  no  systematic  effort  to  lower  the  cost  of  production  by 
increasing  the  average  production  of  milk  per  cow  is  entitled  to  little 
sympathy  if  he  finds  the  business  unprofitable.  The  profits  yielded 
by  a  good  cow  often  go  to  offset  losses  caused  by  poor  cows  in  the 
same  stable.  The  keeping  of  records  of  production  of  each  individual 
in  the  herd,  the  ehmination  of  unprofitable  cows,  the  improvement  of 
the  herd  through  selection  of  the  best  producers  and  breeding  them 
to  a  bull  of  dairy  merit,  and  the  selection  of  the  best  heifers  from 
such  breeding  are  necessary  to  put  milk  production  on  a  sound  basis. 
Unless  the  producer  does  these  things  he  disregards  the  fundamental 
principles  of  business  economy,  and  it  is  unreasonable  for  such  a  man 
to  expect  the  consumer  to  pay  him  a  profit  on  business  practices 
which  represent  such  economic  waste.  There  is  no  good  excuse  for 
slack  business  methods  on  the  dairy  farm.  Directions  for  keeping 
"ecords  of  milk  yields  and  cost  of  production  are  furnished  by  every 
State  agricultural  college  and  by  the  United  States  Department  of 

sff^rM      ^o   PPODITPF   CLEAN   MILK. 

-  -      -  -  ni.     iHEIR   CARE. 

'  uc  vss  r^»  jwa      L  It  ji  the  first  essentials  of  the  production 

•  .«T   -nil.        '*  >>'*  '^^^T  or©  diseased  their  milk  is  apt  to  contain 

'»-  >a.c,^      •        '.  ■  «          '     -^,  otherwise  abnormal.     Such  milk  is 

jt  cle<»T           .-.«  ,.       vini-       ''"'"'^  " -'^ri  tViongh  there  is  no  visible 
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The  cows  should  be  tested  for  tuberculosis  by  a  capable  veterina- 
rian at  least  once  a  year,  and  if  diseased  animals  are  found  the  herd 
should  be  tested  twice  a  year.  All  cows  which  react,  showing  that 
they  are  infected  with  the  disease,  should  be  removed  from  the  herd 
and  the  stable  and  premises  thoroughly  disinfected.^  No  additions 
should  be  made  to  the  herd  without  subjecting  all  animals  purchased 
to  the  tuberculin  test  before  they  are  brought  to  the  farm.  They 
should  then  be  kept  separate  from  the  other  animals  for  at  least  60 
days  and  retested.  Without  the  use  of  tuberculin  the  cattle  owner 
is  confronted  with  serious  and  continuous  losses;  with  its  use  the 
disease  can  be  eradicated  from  the  herd  and  the  danger  of  its  spread 
to  man  from  this  source  removed. 

Special  attention  should  be  given  to  the  condition  of  the  udder, 
and  any  milk  which  appears  slimy,  ropy,  watery,  or  otherwise  abnor- 
mal, should  not  be  used  as  food.  As  a  rule  milk  should  not  be  used 
within  15  days  before  calving  or  during  the  first  5  days  after  calving. 
It  is  well  not  to  use  milk  from  cows  which  have  been  given  powerful 
drugs,  for  they  may  pass  through  the  tissues  of  the  mammary  gland 
and  into  the  milk. 

The  external  condition  of  the  cow  is  a  most  important  factor  in  the 
production  of  clean  milk.  One  of  the  greatest  sources  of  milk  con- 
tamination is  the  dirt  on  the  outside  of  the  animal's  body.  It  is 
therefore  essential  that  extra  care  be  given  to  keeping  the  cow  freei 
from  accumulations  of  mud  and  manure.  Grooming  is  usually  dis- 
pensed with  as  it  costs  money,  yet  there  is  far  more  reason  for  thd 
daily  grooming  of  an  animal  that  produces  human  food  than  of  a 
horse  which  hauls  a  manure  spreader  or  a  garbage  wagon.  Custom, 
however,  demands  that  the  horse  be  kept  clean  and  this  custom 
must  be  extended  to  include  cows  on  farms  where  clean  milk  is 
produced.  Cows  on  pasture  usually  keep  cleaner  than  when  in  the 
bam,  but  though  they  appear  clean  they  may  be  very  dusty  and 
should  be  brushed  before  each  milking  period.  When  kept  in  stables 
they  require  a  thorough  cleaning  at  least  once  every  day.  It  is  well 
to  clip  the  long  hairs  from  the  udder,  flanks,  and  tail,  in  order  that 
dirt  may  not  cUng  to  them.  It  is  desirable  that  the  bedding  be  clean, 
dry,  and  used  in  sufficient  quantities  to  promote  the  comfort  of  the 
animal,  especially  where  the  floor  is  of  concrete. 

The  cow  should  not  be  groomed,  bedded,  or  fed  immediately  before 
milking,  as  these  operations  fill  the  stable  air  with  dust  and  bacteria. 
Frequent  attention  to  the  distribution  of  bedding  is  just  as  important 
as  to  supply  a  large  amount  of  it.  Often  a  tour  through  the  stables 
the  last  thing  at  night  and  a  few  minutes'  attention  to  the  distribution 
of  the  bedding  at  that  time  will  save  half  an  hour's  work  of  cleaning 

1  Directiona  for  disinfecting  stables  are  given  in  Farmers'  Bulletin  No.  480. 


8  FABMEBS^  BULLETIN  602. 

the  COWS  in  the  morning.  If  the  manure  is  daily  removed  a  con- 
siderable distance  from  the  stable,  bad  odors  from  it  will  be  kept  from 
tainting  the  milk,  and  it  will  diminish  the  danger  of  contamination 
from  filth-laden  ffies.  The  fly  nuisance  is  caused  by  accumulations 
of  manure  in  which  the  flies  breed,  and  if  conditions  are  favorable 
for  daily  removal  of  manure  to  the  fields,  this  should  be  done. 
Flies  carry  bacteria  and  filth,  and  earnest  efforts  should  be  made 
to  keep  the  stable  free  from  them.  If  the  stable  and  its  sm*round- 
ings  are  clean,  free  from  accumulations  of  manure  and  other  mate- 
rials which  attract  flies,  the  stable  can  be  kept  fairly  free  of  them 
by  the  use  of  fly  poison  and  traps.  Good  forms  of  fly  traps  are 
described  in  Farmersr  Bulletins  532  and  540.  In  addition  to  remov- 
ing the  accumulated  manure  from  the  gutter  every  day,  the  soiled 
bedding  from  imder  the  cow  should  be  raked  back  into  the  gutter 
and  replaced  with  clean  bedding.  No  animals  other  than  cows  should 
be  allowed  in  the  stable.  The  open-shed  system  of  keeping  cows  is 
advocated  by  many  dairymen  and  has  some  advantages,  but  it  is 
essential  that  the  shed  be  kept  dry  and  be  open  on  the  south  side. 
This  method  is  being  thoroughly  tested  at  the  dairy  farm  of  the 
Bureau  of  Animal  Industry  at  Beltsville,  Md. 

The  feed  for  cows  should  be  palatable  and  nutritious.  Moldy  and 
decayed  feed  and  such  feeds  as  may  injiuiously  affect  the  cow's 
health  or  the  character  of  the  milk  should  be  carefully  avoided.  The 
odor  and  flavor  of  milk  are  very  readily  affected  by  rape,  cabbage, 
turnips,  and  other  feeds  having  strong  odors,  and  where  these  are  used 
they  should  be  given  after  milking,  in  which  case  there  is  little  danger 
of  contaminating  the  milk.  Where  pastures  are  overrun  with  garlic 
or  wild  onion  the  cows  should  be  removed  from  the  pasture  several 
hours  before  milking. 

When  silage  first  came  into  use  as  a  feed  for  dairy  cows  there  were 
many  objections  to  it  on  the  ground  that  it  imfavorably  affected  the 
flavor  of  the  milk,  but  these  complaints  are  now  less  common,  as  the 
bad  flavors  have  been  found  to  be  due  to  a  poor  quality  of  silage, 
improper  feeding,  or  because  silage  odors  were  absorbed  from  the 
itable  air.     Good  silage  fed  in  reasonable  amounts  after  milking  wiD 
lot  injure  the  health  of  the  cow  nor  impair  the  quality  of  the  milk, 
't  must  be  fed  after  milking  and  all  uneaten  silage  removed  so  that 
he  silage  odors  will  disappear  from  the  air  before  the  next  milking 
^'^riod.     Many  health  authorities  forbid  the  feeding  of  wet  brewers'  or 
•  -stillers'  grains  to  cows  because  the  wet  grains  ferment  rapidly  and 
/induce  strong  odors  which  are  absorbed  by  the  milk,  and  under  ordi- 
^o^  -  conditions  the  stable  and  cow<=^  l^^come  so  filthy  that  the  produc- 
er in  mill[  is  imposj^'^^A 

-"•  -  ^^*^  '^Tid  '"''     '    .  1    '   j,r'       rom  the  feeding  of  hay, 

f     <••  •(  >    '    -^  I  --,nif^  nnrlp'^^nt,   to  fccd  after 
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milking  rather  than  before.  A  hberal  supply  of  salt  should  be  pro- 
vided in  a  place  where  the  cows  can  have  ready  access  to  it.  It  is  of 
prime  importance  that  the  cows  have  an  abundance  of  fresh,  pure 
water.  Cows  which  produce  25  pounds  of  milk  a  day  require  75 
pounds  or  more  of  water  daily,  and  instances  are  on  record  in  which 
heavy  milkers  have  consumed  more  than  300  poimds  of  water  a  day. 
This  large  quantity  of  water  is  necessary  not  only  for  the  formation 
of  milk,  but  also  for  the  digestion  and  assimilation  of  the  large  quan- 
tities of  food  consumed,  much  of  which  is  roughage.  It  is  not  wise 
to  permit  cows  to  drink  large  amoimts  of  ice-cold  water,  and  in  order 
to  encourage  them  to  drink  a  sufficient  amount  of  water  in  extremely 
cold  weather  it  is  necessary  to  warm  the  water  slightly.  The  water 
trough  shoidd  be  kept  clean  and  be  so  situated  that  the  cows  when 
drinking  will  not  be  exposed  unnecessarily  to  extremes  of  weather. 

THE   STABLE. 

Whenever  possible  the  stable  should  be  on  high  groimd  with  good, 
natural  drainage.  Poultry  houses,  privies,  hog  sheds,  manure  piles, 
or  surroundings  which  pollute  the  stable  air  and  furnish  breeding 
places  for  flies  should  not  be  near  the  cow  stable. 

The  silo  may  be  connected  with  the  stable  by  a  feed  room,  but  this 
room  should  be  shut  off  from  the  stiable  by  a  tight  door.  This  is  con- 
venient and  also  prevents  silage  odors  in  the  stable  except  at  feeding 
time.  After  the  silage  has  been  fed  the  stable  can  be  thoroughly  aired 
before  the  next  milking  period. 

An  ideal  site  for  a  barnyard  is  on  a  south  slope  which  drains  away 
from  the  stable.  If  the  barnyard  is  inclined  to  be  muddy,  it  may 
be  improved  by  drainage  and  by  the  use  of  cinders  or  gravel.  A  clean 
yard  is  a  great  help  in  keeping  the  cows  from  becoming  soiled  by  mud 
and  manure. 

Very  few  farm  buildings  constructed  15  to  20  years  ago  meet  the 
sanitary  requirements  of  to-day.  Bank  barns  are  generally  dark  and 
damp,  as  the  light  is  often  excluded  from  one  or  more  sides,  thus 
making  the  stable  difficult  to  keep  clean.  Stables  which  have  base- 
ments open  on  one  side  for  the  manure  furnish  a  breeding  place  for 
flies.  Bams  which  have  many  exposed  beams,  braces,  and  ledges  on 
which  dust  may  lodge  are  undesirable.  In  these  old  types  of  build- 
ings little  or  no  attention  was  paid  to  proper  ventilation  and  distribu- 
tion of  the  light.  Many  of  them,  however,  can  at  small  expense  be 
remodeled  to  meet  all  sanitary  requirements. 

Construction  of  the  barn  may  be  less  important  than  careful  methods 
in  handling  milk  when  the  keeping  down  of  the  bacterial  content  of 
the  milk  is  considered,  but  the  barn  construction  may  be  such  as  to 
lighten  the  labor  necessary  to  keep  the  barn  and  its  equipment  in  a 
clean  condition.  (See  fig.  3.) 
46ee9**— Bull.  602—14 2 


10 


FARMERS      BULLETIN   602. 


The  stable  should  have  a  hard  floor  which  can  be  readily  cleaned; 
for  this  reason  a  dirt  floor  is  undesirable.  A  cement  floor  ia  easily 
cleaned  and  prevents  waste  of  the  liquid  manure ;  it  is  liable  to  be  cold, 
however,  and  therefore  extra  bedding  is  required  for  the  cows  to  lie  on. 

The  gutter  back  of  the  cows  should  be  large  enough  to  hold  the 
droppings;  a  widtli  of  16  to  IS  inclies  and  a  deptli  of  7  inches  are 
usually  sufficient.  T]ie  gutter  sliould  incline  so  as  to  drain  readily, 
unless  Uie  liquid  is  taken  up  by  absorbents.  Types  of  stalls  and 
mangers  are  best  whicli  present  the  least  possible  surface  for  collecting 
dust  and  dirt,  and  the  least  obstruction  to  the  circulation  of  air.  Stalls 
of  wood  have  manyflat  surfaces  and  cracks  which  are  difficult  to  keep 


>r  Qecessary  1o  keep  Qoor,  wbEIs,  ceiling,  and  stable  nilln. 


ilean  and  in  case  of  outbreaks  of  disease  are  net  easy  to  disinfect 
iJiorouglily.  Stalls  made  of  ntetal  pipes  are  tjiereforo  preferable.  A 
iwing  stanct'ii-'  •  usually  preferred,  as  it  allows  tlio  cow  plenty  of 
■  ir-loi"  j  ■  -^'*''*h  manger  without  shar[)  angles  is  easy  to  keep 
'  *''•  in   ied,  facing  tho  center  of  tlie  bam,  the  walk- 

■'■■.     "'  'M  bo  5  feet  or  more  in  width  so  the  walls  will 

-  ■■    -itiv  '-'-"1  tl  'Tn**""- and  tho  manure  carrier. 

■   -         —''- '""s  is  a  Irick  of  cleanliness; 

"1 ■'       1"  walls  are  too  common 

■■■■-    ■"'■■'"■'is,  dust,  or  dirt 
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t(>  accumulate  if  he  expects  to  produce  the  highest  grade  of  milk. 
Witli  a  tight,  smooth  ceiling  and  smooth  walls  without  ledges,  this  is 
not  difficult.  Whitewash  should  be  freely  applied  at  least  twice  a  year 
both  to  walls  and  ceiling,  as  it  helps  to  purify  the  stable  and  to  keep  it 
light.  An  abundance  of  light  is  necessary;  4  square  feet  of  glass  per 
cow  is  generally  sufficient  if  the  windows  are  well  distributed  and 
not  obstructed  in  any  way.  If  the  stable  is  located  with  its  length 
north  and  south  it  receives  the  purifying  benefit  of  both  the  morning 
and  afternoon  sun. 

Every  cow  stable  should  have  a  system  of  ventilation  to  keep  the 
air  fresh  and  pure  and  the  cows  comfortable  without  exposing  them 
to  injurious  drafts.  If  the  smell  in  the  stable  is  disagreeable  at  any 
time,  it  indicates  that  the  ventilation  is  deficient.  At  least  500  cubic 
feet  of  air  space  should  be  provided  for  eacli  cow.  Farmers  who 
desire  to  provide  proper  ventilation  in  cow  stables  can  obtain  infor- 
mation on  this  point  by  applying  to  the  Dairy  Division. 

THE  MILK  HOUSE. 

The  building  in  wliich  the  milk  is  handled  should  be  convenient  to 
the  bam  but  so  placed  as  to  be  free  from  dust  and  stable  odors.  The 
ideal  place  for  it  is  in  a  well-drained  spot  somewhat  liigher  than  the 
bam.  It  should  not  be  near  the  barnyard,  pig  pen,  privy,  or  other 
source  of  contamination.  In  cold  climates  it  may  bo  connected  with 
the  stable  by  a  covered  but  well-ventilated  passageway  with  self- 
closing  doors  at  each  end  to  prevent  odors  passing  from  the  stable  to 
the  milk  house.  With  proper  precautions  tlie  milk  house  may  bo 
in  the  same  building  as  the  stable,  but  it  should  be  provided  with  a 
separate  entrance  and  the  walls  between  should  be  tight  and  without 
a  cominimicating  door  or  window. 

The  principal  purpose  in  building  a  milk  house  is  to  provide  a 
place  where  dairy  products  may  be  handled  apart  from  all  other 
operations.  To  carry  out  tliis  idea  it  is  necessary  to  divide  the 
interior  of  the  building  into  two  or  more  rooms  in  order  U>  wash  the 
utensils  and  handle  the  milk  in  separate  rooms.  The  milk  house 
and  all  its  equipment  should  be  so  planned  that  unnecessary  steps 
wiD  be  avoided  and  labor  economized  to  the  greatest  extent.  A 
plan  for  the  milk  house  shown  in  figure  4  is  given  in  Bureau  of  Animal 
Industry  Circular  No.  195. 

Thorough  cleanliness  must  always  be  kept  in  mind;  therefore  tliore 
should  be  no  unnecessary  ledges  or  rough  surfaces  inside  the  building, 
so  that  it  can  be  quickly  and  thoroughly  cleaned.  Milk-house  floors 
should  be  of  ccmcrete  and  pitched  to  drain  tlu-ough  bell  traps. 
Roimd  edges  at'flie  walls  will  prevent  the  collection  of  dust  and  dirt. 
The  walls  and  ccSlings  may  be  made  of  matched  boards  but  cement 
plaster  on  painted  metal  lathing  is  better.     Ventilators  are  necessary 
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to  keep  the  air  in  the  milk  room  freali  and  free  from  musty  and  other 
undesirable  odors,  and  to  carry  off  ateam  from  the  wash  room- 
Windows  are  of  prime  importance,  as  they  let  in  fresli  air  and  sunliglit, 
and  facilitate  work.  In  summer  the  doors  and  windows  should  he 
screened  to  keep  out  flies  and  other  insects. 

It  is  imperative  that  there  be  a  plentiful  supply  of  cold,  running 
water  at  the  dairy  house.  If  it  is  not  possible  to  have  a  gravity 
system  the  supply  may  be  piped  from  an  elevated  tank  fed  by  a 
hydrauhc  ram,  engine,  windmill,  or  hand  pump.  The  dairyman  can 
ill  aiTord  to  spend  his  time  in  carrying  water  in  a  pail  to  cool  his 
milk  and  wash  his  utensils.  Provision  must  also  be  made  for  supply- 
ing an  abtmdance  of  hot  water  to  clean  and  wash  utensils.  The 
water  supply  should  be  clean  and  abmidant  as  well  as  convenient; 


FiQ.  1,— A  junJtory  but 


otherwise  the  cleaning  will  not  be  thorough.  Impure  water  is  a 
source  of  contamination  that  under  no  circumstances  should  be  al- 
lowed on  a  dairy  farm.  Outbreaks  of  typhoid  fever  in  cities  have 
jeen  traced  to  dairy  farms  where  the  wash  water  was  impure.  Water 
■-^'h  comes  from  shallow  wells  receiving  surface  drainage,  or  seep- 
^o  from  barnyard  t  house   ■""  "«  ir  from  pastures,  is  impure  and 


» ■  n  ii.Jk  should  be  made  of 

'B        tVoodon  utensils  are  hard 

.     hp  best-equipped  dairies. 

H  -lab.j,  as  it  is  hard  to  clean, 

lux-ii-  if  milk  and  milk  prod- 
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ucts.  Avoid  all  utensils  having  complicated  parts,  crevices,  or  inac- 
cessible places  which  are  hard  to  clean  properly. 

For  the  proper  sterilization  of  utensils  an  abundance  of  steam  or  hot 
water  is  needed  because  at  a  few  degrees  above  100®  F.  the  growth  of 
the  ordinary  forms  of  bacteria  ceases,  although  some  exceptional 
forms  grow  at  much  higher  temperatures.  All  disease-producing 
bacteria  commonly  found  in  milk  are  destroyed  or  rendered  harmless 
on  exposure  to  a  temperature  of  145®  F.  for  20  minutes.  Some  bac- 
teria are  able  to  withstand  unfavorable  conditions  by  passing  into  a 
resistant  state  known  as  spores,  and  these  spores  are  killed  only  by  long 
exposure  to  a  temperature  at  or  above  that  of  boiling  water.  A  pail 
or  can  may  be  clean  to  the  eye  and  yet  may  carry  numberless  bac- 
teria which  will  hasten  the  souring  of  milk,  cause  bad  flavor  in  butter 
or  cheese,  or  spread  contagion.  Milk  utensils  should  be  rinsed  in 
cold  water  immediately  after  they  have  been  used  and  before  the 
milk  has  had  time  to  dry  upon  them,  then  washed  thoroughly  in  hot 
water  to  which  soda  or  some  washing  powder  has  been  added. 
Brushes  are  preferable  to  cloths  for  washing  dairy  utensils,  as  they 
are  more  easily  kept  clean  and  do  better  work. 

After  washing,  the  utensils  must  be  rinsed  and  sterilized.  For  the 
latter  they  can  be  immersed  in  boiling  water  for  at  least  two  minutes 
or  held  over  a  steam  jet  for  the  same  length  of  time,  but  the  most 
effective  method  is  to  put  them  into  a  tight  closet  thoroughly  steril- 
ized with  steam.  The  utensils  while  hot  should  be  removed  from 
the  steam  or  water  so  that  they  will  dry  quickly  from  their  own  heat 
and  until  used  should  be  kept  inverted  in  a  clean  place,  free  from  dust, 
flies,  or  other  contamination.  Strainer  cloths  can  be  washed  in  the 
manner  above  described,  boiled  for  five  minutes,  and  then  hung  in  a 
clean  place  to  dry. 

MILKING. 

Unless  considerable  care  is  taken,  large  numbers  of  bacteria  may 
find  their  way  into  the  milk  during  the  process  of  milking.  Cows 
should  be  milked  in  clean,  well-lighted  stables.  It  may  be  pos- 
sible by  taking  great  pains  to  produce  good  milk  in  a  dark  or  dirty 
stable,  but  it  is  extremely  improbable  that  clean  milk  will  be  pro- 
duced under  such  conditions  by  the  average  person.  Grooming  and 
feeding  the  cattle,  as  well  as  cleaning  the  stable  and  removing  the 
manure,  should  not  be  done  just  before  milking,  as  these  operations  fill 
the  air  with  odors,  dust,  and  bacteria  which  may  contaminate  the 
milk.  After  grooming  and  before  milking,  the  udders,  flanks,  and 
bellies  of  the  cows  should  be  carefully  wiped  with  a  damp  cloth  to 
remove  any  dust  or  loose  hairs  which  might  fall  into  the  milk  pail. 
In  some  dairies  where  milk  containing  an  exceptionally  small  number 
of  bacteria  is  produced,  the  cow's  udders  are  washed  twice  in  clean 
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water  and  then  wiped  with  a  clean  cloth.  Only  those  persons  who 
are  free  from  communicable  disease  should  be  allowed  to  handle  milV 
or  even  enter  the  stable  or  dairy  house. 

After  the  cows  are  prepared  for  milking,  each  milker  should  thor- 
oughly wash  his  hands  and  put  on  a  pair  of  clean  overalls  and  a 
jimiper,  or  wear  a  suit,  preferably  white,  which  is  used  for  no  other 
purpose.  The  suit  must  be  kept  clean  and  occasionally  sterilized 
with  steam  or  hot  water.  It  is  best  to  use  a  clean  milking  stool  to 
avoid  soiling  the  milker's  hands. 

In  modem  dairies  where  clean  milk  is  produced  the  small-top  milk 
pail  is  a  necessity,  as  such  a  pail  presents  only  a  small  opening  into 
which  dust  and  dirt  may  fall  from  the  air  or  from  the  cow's  body. 
It  has  been  found  by  experience  that  the  use  of  the  small-top  pail 
greatly  reduces  the  niunber  of  bacteria  in  milk  from  average  dairies. 
Many  types  of  milk  pails  are  for  sale,  but  any  tinner  can  convert 

an  ordinary  pail  into  a 
small-top  pail  by  the 
addition  of  a  hood,  as 
shown  in  jGlgure  5. 

Milkers  should  be 
allowed  to  milk  only 
with  dry  hands.  The 
practice  of  wetting  the 
hands  with  milk  is  a 
filthy  habit  and  is 
liable  to  cause  the 
cows'  teats  to  chap 
in  the  winter  time. 
Milkmg  should  be 
done  quickly  and  thor- 
oughly, with  no  violent 
jerking  of  the  teats.  After  each  cow  is  milked  the  pail  of  milk  should 
be  removed  immediately  to  the  milk  house. 

The  milker  should  remember  always  that  he  is  handling  a  himian 
ood  which  is  very  easily  contaminated.  Soap,  clean  water,  and 
owels  must  be  r^adi^    iccea«ib^^.     The  hands  should  be  washed  after 


Fio.  5. — Open  and  small-top  milk  pails. 


!• 


i-- 


'L     ou 


..Ill 


.   ^r     -"l 


.f  .- 


ne  iiTL  •     i'»ise  it  should  be  weighed, 

»  -.c  ^^^f"  ^^       ,  or  weighing  is  to  keep  the 
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i^rd.     AH  milk   ^-      _a  be  strained  to  remove  any 
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.eBses  of  cheese  cloth  or  similar  material.     A  supply  of  strainer 
should  be  ready  for  use  at  all  times  so  that  when  one  becomee 

another  can  be  substituted  immediately.  They  ehould  be 
d  after  each  milkiQg  us  described  on  page  13. 
m  time  to  time  samples  of  milk  from  each  cow  should  be  taken 
3Bted  with  the  Babcock  tester  to  determine  the  percentage  of 
While  cooling  and  in  storage  the  milk  cans  should  be  kept 
:d  to  prevent  the  entrance  of  dust,  dirt,  insects,  and  other 
leous  substance^.  Warm  fresh  milk  should  not  be  mixed  with 
lid  milk  of  the 
lus  milldng,  as 
a  practice  re- 
in warming  up 
ulk  which  has 
previously 
[. 

all  cases  of 
ful  pxuity  milk 
{  be  pasteur- 
1  order  to  pro- 
the    consumer 

dangers    thai 

be  incurred  by 

such  milk  in 
.w  state.  Pas- 
ation,  however, 

recommended 

substitute  for 
ry  precautions 
s  a  safeguard 
[ig  milk  that  is 
LOwn  to  bo  pure 
h  to  be  used 
svith   safely. 


Ik  for  cooling  mlllE  and  cr 


irization  is  best  done  by  heatuig  milk  for  30  miimtes  at  a 
rature  of  145°  F.  This  destroys  the  bacteria  which  cause  tuber- 
i  and  most  other  serious  diseases,  but  it  does  not  destroy  all  the 
ia  which  produce  acid.  The  process  of  pasteuriidng  should  not 
ifused  with  that  of  sterilizing,  which  means  absolute  destruction 
bacteria, 

retard  the  growth  of  bacteria  milk  must  be  cooled  immediately 
'  F.  or  lower  if  possible.  Ordinarily  this  can  be  done  most  sat- 
)rily  by  placing  the  cans  in  a  tank,  preferably  concrete  {see 
,  containing  enough  ice  and  water  to  come  well  up  on  the  neck 
!  can.  The  cooling  will  be  hastened  if  the  milk  is  frequently 
I  with  a  clean  sturer.     Milk  can  be  cooled  more  rapidly  if  it 
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is  run  over  a  cooler  inside  of  which  is  cold,  ninning  water,  but  if  the 
air  is  not  pure  it  will  contaminate  the  milk.  The  milk  should  be 
kept  in  ice  water  until  it  is  loaded  on  the  wagon  to  go  to  the  station 
or  receiving  plant.  Bottled  milk  may  be  kept  cold  during  trans- 
portation by  the  use  of  cracked  ice  placed  in  the  crates.  Cans  of 
milk  must  be  protected  from  the  heat  of  the  sun  by  jackets  or  by 
blankets  which  will  help  keep  the  milk  cool  and  in  winter  a  cover- 
ing is  needed  for  the  milk  to  preveut  freezing. 

UST   OF  AVAILABLE  PUBLICATIONS   RELATING  TO  THE   DAIRY. 

The  following  is  a  partial  list  of  pubhcations  which  are  available 
for  distribution  and  which  will  be  mailed  to  those  who  apply  to  the 
department  for  them : 

Farmers*  Bulletin  22.  The  Feeding  of  Farm  Animals. 

55.  The  Dairy  Herd:  ItB  Formation  and  Management. 
106.  Breeds  of  Dairy  Cattle. 
206.  Milk  Fever  and  Its  Treatment. 
349.  The  Dairy  Industry  in  the  South. 
363.  The  Use  of  Milk  as  Food. 
413.  Care  of  Milk  in  the  Home. 
459.  The  House  Fly. 
461.  Concrete  on  the  Farm. 
463.  The  Sanitary  Privy. 
473.  Tuberculosis. 

480.  Practical  Methods  of  Disinfecting  Stables. 
490.  Bacteria  in  Milk. 
540.  The  Stable  Fly. 
578.  The  Making  and  Feeding  of  Silage. 
589.  Homemade  Silos. 

SCORE   CARD  FOR  SCORING   DAIRY   FARMS. 

• 

The  score-card  system  of  ratmg  dairy  farms  has  been  found  to  be 
one  of  the  best  methods  of  teaching  dairy  students  the  science  of  dairy 
sanitation,  as  all  the  important  items  are  brought  together  in  a  con- 
venient form.  It  is  also  of  assistance  to  the  dairy  farmer,  as  it  calls 
attention  to  each  item  of  his  equipment  and  methods  separately,  and 
thereby  enables  him  to  comply  with  the  requirements  of  milk  inspec- 
*'^rs.     Tv^o  "^lloxvmqr  is  the  sco^^  ^ard  used  by  the  Dairy  Division: 
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Clean 

(Free  from  visible  dirt,  6.) 


STABLES. 


Cleanliness  of  stables 

Floor 2 

Walls 1 

CeOing  and  ledges 1 

Mangers  and  partitfons 1 

Windows 1 

Stable  air  at  milking  time 
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MILK  ROOM  OR  MILK  HOUSE. 

Cleanliness  of  milk  room 


UTENSILS  AND  MILKING. 
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[f  any  exceptionally  filthy  condition  is  found,  particularly  dirty  utensils,  the  total  score  may 

nited. 

If  the  water  is  exposed  to  dangerous  contamination,  or  there  is  evidence  of  the  presence  of  a 

sease  in  animals  or  attendants,  the  score  shall  be  0. 
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THE  ESSENTIAL  FACTORS  IN  PRODUCING  A  CLEAN,  SAFE  MILK. 

Clean,  healthy  cows  kept  in  clean,  light,  well-ventilated  stables. 

Stable  so  constructed  as  to  be  easily  cleaned. 

A  clean,  well-drained  barnyard. 

Clean  utensils,  thoroughly  sterilized. 

Clean,  healthy  milkers  that  milk  with  dry  hands. 

A  small-top  milking  pail. 

Immediate  cooling  of  the  milk  to  50°  F.  or  lower. 

Storage  of  milk  at  a  low  temperature  until  delivered. 

A  separate  house  for  handling  the  milk. 

An  abundant  supply  of  pure  water. 

Further  information  concerning  the  production  of  clean  milk  or 
the  planning  and  remodeling  of  dairy  buildings  can  be  obtained  by 
applying  to  the  Dairy  Division  of  the  Bureau  of  Animal  Industry, 
Department  of  Agriculture. 
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ARSENICAL  CATTLE   DIPS: 

METHODS  OF  PREPARATION  AND  DIRECTIONS  FOB   USE. 

Bj  Robert  M.  Chjj^n, 

BfMior  Biochemist,  Biochemic  Division. 

INTRODUCTORY. 

This  bulletin  is  intended  to  !>e  a  handbook  for  the  user  of  arsenical 
cattle  dipa.  It  aims  to  include  in  brief  but  ample  form  general  in- 
formation, formulas,  tables,  and  practical  hints  bearing  on  the  prepa- 
ration and  management  of 
arsenical  dipping  solutions. 
But  to  this  field  it  is 
strictly  limited.  Those  who 
desire  a  popular  account  of 
the  life  history  of  the 
Texas-fever  tick  and  of  its 
relation  to  cattle  are  re- 
ferred to  a  previous  bulle- 
tin (Farmers' Bulletin  498) 
issued  by  the  department. 
The  same,  as  well  as  an- 
other previous  publication 
(Bureau  of  Animal  Industry  Circular  207) ,  contains  plans  and  speci 
fications  for  the  construction  of  dipping  vats,  together  with  directions 
for  the  management  of  cattle  in  connection  with  dipping 

PROPERTIES  OF  SUBSTANCES  USED  IN  MAKING  DIPS. 

Making  a  dip  is  simply  a  manufacturing  proposition.  No  manu- 
facturer can  expect  to  get  the  best  results  unless  he  is  somewhat 
acquainted  with  important  facts  regarding  his  raw  materials. 

White  arsenic,  also  known  as  arsenic  trioxid,  arsenious  or  arsen- 
oos  oxid  or  anhydrid,  should  always  be  purchased  in  the  form  of 
a  fine  powder,  and  under  a  guaranty  of  99  per  cent  purity.  Water, 
even  when  boiling,  will  dissolve  only  a  little  of  it,  and  that  slowly, 
but  by  the  use  of  certain  other  chemicals  white  arsenic  may  be  readily 
and  abundantly  brought  into  solution. 

White  arsenic  is  a  violent  poison,  and  users  of  it  must  never  allow 
familiarity   to   beget   carelessness.      It   may   be   absorbed    into   the 
system  and  cause  injury  or  death,  either  through  the  mouth,  the 
«T03'— 14 
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lungs,  or  the  skin ;  therefore  neither  the  dry  powder  nor  the  solution 
should  be  allowed  to  remain  on  the  skin.  The  breathing  in  of  dust 
arising  from  the  dry  powder  during  handling  must  be  avoided, 
while,  if  cattle  are  being  sprayed,  neither  the  operator  nor  the  cattle 
should  inhale  any  of  the  spray.  Moreover,  from  a  boiling  solution 
arsenic  may  be  thrown  out  as  a  fine  spray  and  also,  under  certain 
conditions,  as  the  very  poisonous  gas  "  arsin."  Hence,  concentrated 
dips  should  be  prepared  only  in  thoroughly  ventilated  places,  while 
all  work  should  be  done  on  the  windward  side  of  the  kettle  and  as 
far  from  it  as  practicable. 

If  arsenic  in  any  form  has  been  swallowed,  medical  attention  is 
to  be  obtained  as  soon  as  possible ;  but  since  promptness  of  action  is 
of  very  great  importance  and  medical  attention  is  not  always  readily 
available,  it  is  best  for  all  who  use  arsenical  dips  to  be  familiar  with 
first-aid  treatment.  The  United  States  Dispensatory  (nineteenth 
edition)  has  the  following  to  say  in  this  matter: 

If  the  antidote  *  ♦  ♦  be  not  directly  at  hand,  free  vomiting  should  be 
induced  by  the  finger,  the  feather  part  of  a  quill,  and  the  administration  of  an 
emetic ;  *  *  *  Demulcent  drinks  should  be  freely  given,  such  as  milk,  white 
of  eggs  and  water,  or  flour  and  water,  which  serve  to  encourage  the  vomiting 
and  to  envelop  the  poison. 

The  antidote  having  been  faithfully  applied,  the  subsequent  treatment  con- 
sists in  the  administration  of  mucilaginous  drinks  and  the  treatment  of 
symptoms  as  they  arise. 

The  antidote  above  referred  to  is  ♦  ♦  ♦  ferric  hydroxid  with  magnesium 
oxid  in  the  moist  or  pulpy  state.  As  soon  as  it  is  ready  it  must  be  given  in 
doses  of  a  tablespoonful  to  an  adult,  of  a  dessertspoonful  to  a  child,  every 
five  or  ten  minutes  until  the  urgent  symptoms  are  relieved.  ♦  *  ♦  its 
efficacy  is,  of  course,  greater  the  sooner  it  is  administered  after  the  ingestion 
of  the  poison;  but  even  after  delay  its  use  will  prove  advantageous  so  long 
as  any  portion  of  the  poison  still  remains  in  the  stomach.  ♦  ♦  ♦  It  should 
be  an  invariable  rule  to  prepare  the  antidote  at  the  time  it  is  wanted  from 
materials  always  kept  at  hand.  ♦  ♦  ♦  The  best  antidote  known  is  the 
combination  of  ferric  hydroxid  with  magnesium  oxid  now  recognized  by  the 
U.  S.  Pharmacopoeia. 

The  materials  for  the  antidote  referred  to  can  be  supplied  by  any 
prescribing  pharmacist,  contained  in  two  bottles.  In  this  separated 
form  the  antidote  keeps  well,  and  when  an  emergency  calls  for  its 
use  all  that  is  necessary  is  to  mix  thoroughly  the  contents  of  the 
two  bottles  and  to  administer  as  directed.  But  in  any  case  medical 
attention  must  be  obtained  as  soon  as  possible. 

Sodium  carbonate, — ^Also  known  as  sal  soda  or  washing  soda, 
when  fresh  consists  of  colorless  transparent  crystals.  On  keeping, 
unless  tightly  closed  from  the  air,  it  tends  to  lose  its  crystalline 
appearance  and  to  fall  to  a  white  powder.  This  change  is  due 
merely  to  the  fact  that  the  crystals  carry  a  large  amount  of  com- 
bined water  (water  of  crystallization),  and  on  exposure  to  the  air 
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much  of  this  water  may  evaporate  with  consequent  destruction  of 
the  crystalline  form.  The  soda  itself  is  in  no  way  affected  by  this 
loss  of  water,  except  that  it  really  becomes  stronger,  weight  for 
weight. 

Another  form  of  sodium  carbonate,  called  "  monohydrated  sodium 
carbonate,"  also  occurs  in  commerce  in  the  form  of  a  white  crystalline 
granular  powder.  It  contains  only  a  small  amount  of  water  of 
crystallization  and  is  practically  unaffected  by  exposure  to  air.  This 
form  of  soda  from  a  manufacturing  point  of  view  is  far  preferable 
to  sal  soda,  as  it  is  of  constant  and  permanent  composition,  and 
being  much  stronger,  weight  for  weight,  it  is  less  expensive  to  handle. 
When  using  monohydrated  soda  it  is  necessary  to  remember  that 
only  4i  pounds  are  needed  to  do  the  same  work  as  10  pounds  of 
sal  soda. 

Pine  tar. — Pine  tar  when  fresh  is  semiliquid,  but  with  age  becomes 
granular  and  nearly  solid,  in  which  condition  it  is  of  less  value. 
Mixed  with  it  is  always  more  or  less  water  of  decidedly  acid  prop- 
erties (pyroligneous  acid),  which  on  standing  tends  to  float  on  the 
surface  and  should  be  dipped  or  poured  off  before  the  tar  is  used. 

Tar  is  heavier  than  water  and  when  stirred  with  it  usually  forms 
a  very  poor  mixture  from  which  most  of  the  tar  rapidly  settles  out, 
but  when  the  water  is  of  just  the  right  temperature  and  somewhat 
alkaline  a  fairly  stable  suspension  may  generally  be  obtained.  When 
previously  treated  with  an  amount  of  caustic  alkali  suflScient  to  com- 
bine with  a  considerable  proportion  of  the  tar  acids,  or  when  blended 
with  soap,  the  tar  easily  mixes  with  water  and  then  forms  a  good  and 
permanent  emulsion. 

Cocustic  soda. — Also  known  as  sodium  hydroxid,  or  sodium  hydrate, 
on  account  of  its  wide  range  of  application  by  chemists,  pharmacists, 
and  manufacturing  industries  occurs  commercially  in  a  number  of 
different  forms,  as  powder,  flakes,  solid  masses,  or  broken  fragments ; 
in  color  ranging  from  pure  white  to  grayish  or  brownish  tints.  For 
the  use  of  chemists  and  pharmacists  it  is  put  up  in  glass  bottles ;  for 
industrial  purposes  it  is  supplied  in  various  sized  cans  or  drums  of 
thin  sheet  iron.  The  latter  is  the  variety  that  should  be  purchased 
for  making  dip.  Its  large  output  and  wide  use  render  it  easily 
obtainable  almost  everywhere — far  more  so  than  white  arsenic.  The 
IQ-pound  can  is  the  best  size  to  buy  for  home  use  in  preparing  dips; 
larger  consumers  can  probably  handle  the  material  in  larger  drums 
conveniently  and  of  course  more  economically.  The  purchaser  must 
make  sure  that  the  contents  of  the  drum  he  contemplates  buying  are 
in  fragmentary  form,  or  granulated,  for  much  caustic  soda  is  run 
into  drums  in  a  melted  condition  and  on  cooling  forms  a  single  solid 
cake,  which,  though  satisfactory  for  factory  use,  is  not  adapted  for 
the  present  purpose.  It  should  always  be  purchased  under  a  guaranty 
of  not  less  than  85  per  cent  actual  caustic  soda. 
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Caustic  soda  is  an  intensely  active  and  powerful  substance.  When 
exposed  to  the  air  it  strongly  attracts  moisture,  increasing  in  weight 
and  becoming  pasty,  while  at  the  same  time  it  becomes  contaminated 
with  sodium  carbonate  through  absorption  of  carbon  dioxid.  Hence 
it  must  always  be  purchased  in  original  containers,  never  in  bulk; 
the  container  must  not  be  opened  until  just  before  the  material  is 
to  be  used;  the  substance  must  not  be  allowed  to  stand  exposed  to 
the  air,  and  if  any  is  left  over  which  is  to  be  kept  for  subsequent 
use  it  must  be  immediately  transferred  to  a  tin  pail  provided  with  a 
tightly  fitting  cover,  such  as  a  lard  pail,  or,  best  of  all,  a  paint  pail 
with  a  friction  top. 

Owing  to  the  intense  chemical  activity  of  caustic  soda  it  is  ex- 
tremely corrosive  in  its  effect  upon  skin  or  clothes,  and  upon  the  lungs 
if  dust  from  it  is  inhaled.  Therefore  it  is  necessary  to  handle  it 
gently  to  avoid  the  raising  of  dust  and  to  wash  off  at  once  with  water 
any  which  may  touch  the  skin  or  clothing. 

Caustic  potash. — Also  known  as  potassium  hydroxid  or  hydrate,  is 
very  similar  in  its  properties  to  caustic  soda.  It  is  not,  however,  so 
widely  used  industrially,  and  is  decidedly  more  expensive  without 
l)eing  any  better  for  the  present  purpose.  Therefore  it  should  be 
purchased  only  when  caustic  soda  happens  not  to  be  available.  In 
its  use  one  must  remember  that,  weight  for  weight,  it  is  less  efficient 
than  caustic  soda,  so  that  for  every  pound  of  the  latter  there  must  be 
employed  1.4  pounds  of  caustic  potash.  Like  caustic  soda,  it  must  bo 
guaranteed  at  least  85  per  cent  pure. 

Lye. — This  is  a  term  employed  to  designate  a  grade  of  caustic  soda 

put  up  primarily  for  domestic  use,  such  as  making  soap  from  waste 

grease  and   for  general  cleansing.     Since  ordinary  buyers  of  this 

grade  of  goods  are  not  apt  to  be  able  to  judge  closely  of  its  quality, 

it  is  sometimes  of  very  inferior  grade,  though  not  necessarily  so. 

If  any  guaranty  regarding  its  purity  can  be  obtained,  it  may  be  used 

for  dip  making,  in  case  of  necessity,  in  the  same  proportions  as 

caustic  soda. 

THE  GENERAL  COMPOSITION  OF  DIPS. 

All  arsenical  cattle  dips  contain  arsenious  oxid  as  the  active  tick- 
killing  agent.  But  since  straight  arsenious  oxid,  that  is,  white  ar- 
senic, is  so  slightly  and  slowly  soluble  in  water,  it  is  necessary  to  us© 
some  other  chemical  agent,  such  as  sodium  carbonate  or  hydroxid,  to 
bring  the  arsenious  oxid  into  solution.  In  this  way  the  white  arsenic 
is  changed  to  sodium  arsenite  if  either  sodium  hydroxid  or  sodium 
carbonate  is  employed,  or  to  potassium  arsenite  if  the  corresponding 
potassium  compounds  are  used.  Starting  with  a  given  weight  of 
white  arsenic,  whether  it  is  converted  to  sodium  arsenite  or  to  potas- 
sium arsenite  appears  to  make  no  difference  in  the  action  of  the 
finished  dip. 


ARSENICAL  CATTLE  DIPS.  5 

After  the  white  arsenic  has  been  brought  into  solution,  a  variety 
of  substances,  such  as  tar,  soap,  oils,  etc.,  may  be  added  with  one  or 
more  of  the  following  objects  in  view:  (1)  To  increase  the  effective- 
ness of  the  bath  against  ticks,  either  through  greater  penetrating 
power  or  better  adhesion,  or  through  repellent  action;  (2)  to  render 
milder  the  effect  of  the  bath  upon  cattle;  (3)  to  denature  the  bath  so 
that  cattle  will  not  drink  it.  Proprietary  concentrated  dips  differ 
from  each  other  and  from  home-made  dips  essentially  only  in  the 
nature  and  amount  of  such  added  substances. 

MAKING  THE  BOILED  DIP. 

The  boiled  dip  has  been  recommended  for  use  in  two  strengths,  the 
baths  corresponding  to  which  will  be  termed  here  "  low -strength 
bath "  and  "  high-strength  bath."  The  low-strength  bath  is  com- 
monly used  for  ordinary  tick-eradication  work  on  the  range,  the  cattle 
being  dipped  regularly  every  two  weeks  for  possibly  several  months. 
The  high-strength  bath  is  used  to  treat  cattle  which  are  undergoing 
transportation  to  a  tick-free  region,  the  treatment  being  usually 
limited  to  only  two  dippings,  5  to  10  days  apart. 

To  make  500  ^  gallons  low-strength  bath  provide : 

Sal  soda' 24  pounds. 

White  arsenic,  99  yter  cent  pure,  in  fine  powder 8  pounds. 

Pine  tar 1  gallon. 

Put  25  gallons  of  water  in  a  kettle  or  tank  of  40  to  50  gallons 
capacity,  heat  to  boiling,  and  add  the  sal  soda.  When  this  has  dis- 
solved add  the  white  arsenic,  then  boil  and  stir  for  15  minutes  or 
longer,  imtil  the  white  arsenic  has  entirely  disappeared.  If  intended 
for  immediate  use  cool  to  140°  F.  (by  the  addition  of  cold  water  if 
desired) ,  then  pour  in  the  pine  tar  in  a  thin  stream  while  constantly 
and  vigorously  stirring  the  solution.  Immediately  empty  the  liquid 
into  the  dipping  vat,  which  has  already  been  three-fourths  filled 
with  water,  and  stir  thoroughly. 

For  a  stock  solution  to  be  kept  on  hand  and  used  when  needed,  add 
no  tar,  but,  after  the  solution  of  arsenic  and  soda  has  become  entirely 
cold,  make  it  up  to  25  gallons  (see  method  on  page  7),  stir  well, 
let  settle,  and  draw  off  into  containers  which  can  be  well  closed. 
This  constitutes  "  low-strength  boiled  arsenic  stock,"  and  its  use  in  a 
diluted  dipping  bath  calls  for  a  "tar  stock,"  the  preparation  of 
which  is  described  on  page  7. 

High-strength  bath  or  high-strength  boiled  arsenic  stock  is  pre- 
pared in  exactly  the  same  way,  except  that  for  500  gallons  of  diluted 
bath  there  is  used  10  pounds  of  white  arsenic  and  25  pounds  of  sal 
soda  (or  11  pounds  monohydrated  sodium  carbonate). 

^  The  nmnber  of  pounds  of  white  arsenic  needed  to  make  any  number  of  gaUons  of  bath 
of  any  strength  may  be  obtained  from  Table  1,  on  page  11. 
*0r  moQohydrated  sodium  carbonate,  lOi  pounds. 
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A  by-product  of  the  action  of  sodium  carbonate  on  wblte  arsenic  is  tlie  ^as 
carbon  diozid.  The  escape  of  this  gas  is  attended  by  considerable  foaming 
of  the  solution,  so  the  kettle  must  be  generously  large,  and  the  operation  of 
boiling  must  have  constant  watching  to  prevent  the  liquid  from  frotliing  over 
the  edge  of  the  kettle. 

The  kettle  or  tank,  utensils,  and  materials  must  be  perfectly  free  from  all 
greasy  or  oily  substances,  since  a  small  quantity  of  such  matter  is  sufficient  to 
form  a  coating  over  the  arsenic  and  thus  to  prevent  or  delay  Its  solution. 

The  boiled  dip  may  be  made  perfectly  well  with  very  hard  water,  but,  in 
that  case,  some  residue  of  a  fine  white  or  gray  powder  will  be  left  undissolved 
after  boiling.  This  residue  carries  no  arsenic,  but  arises  from  the  action  of  the 
sodium  carbonate  upon  compounds,  chiefly  of  lime,  in  the  water.  Examination 
of  the  liquid  after  boiling  for  a  few  minutes  with  the  soda  before  the  arsenic 
has  been  added  will  show  how  much  residue  may  be  expected  from  this  source. 

MAKING  THE  S-B  DIP.^ 

The  S-B  arsenical  dip  was  developed  by  the  present  writer  about 
two  years  ago  to  meet  certain  drawbacks  to  the  boiled  dip,  namely, 
(1)  the  necessity  for  boiling  large  amounts  of  liquid,  and  (2)  the 
impossibility  of  preparing  highly  concentrated  stock  solutions. 
Bureau  employees  in  the  field  have  given  the  preparation  a  thorough 
test  in  practical  dipping.  The  difference  between  the  S-B  dip  and 
the  boiled  dip  is  merely  in  the  formulas  and  methods  of  preparation, 
the  composition  of  the  diluted  baths  used  for  dipping  being  prac- 
tically the  same  in  both  cases. 

The  S-B  dip  is  prepared  in  two  parts  which  must  not  be  mixed 
except  in  the  diluted  dipping  bath,  (1)  arsenic  stock,  (2)  tar  stock. 

S-B  arsenic  stock  requires  the  following  materials  ready  to  hand 
before  starting: 

Pounda. 

Caustic  soda,*  at  least  85  per  cent  pure,  dry,  granulated 4 

White  arsenic,  99  ver  cent  pure,  in  fine  powder 10 

Sal  soda,*  crystals 10 

In  a  5-gallon  kettle  or  metal  *  pail  place  the  4  pounds  of  caustic 
soda,  add  1  gallon  of  cold  water,  and  stir  with  a  stick  until  the  caustic 
soda  is  practically  all  dissolved.  Without  delay  begin  adding  the 
white  arsenic,  in  portions  of  a  pound  or  two  at  a  time,  as  fast  as  it 
can  be  dissolved  without  causing  the  solution  to  boil,  stirring  all  the 
time.  If  the  liquid  begins  to  boil,  stop  stirring  and  let  it  cool  slightly 
before  adding  more  arsenic.  The  secret  of  success  is  to  work  in  the 
arsenic  fast  enough  to  keep  the  solution  very  hot — ^nearly  but  not 

^Abbreviated  from  "  self-boiled,"  the  name  being  suggested  by  the  fact  that  the  heat 
necessary  to  prepare  the  dip  is  wholly  derived  from  chemical  action  between  the  raw 
materials. 

'  Or  5|  pounds  dry  caustic  potash  of  equal  purity. 

^  Or  4i  pounds  monohydrated  sodium  carbonate. 

*  The  chemicals  employed  have  no  effect  upon  iron.  They  will,  however,  actively  cor- 
rode zinc,  tin,  or  solder ;  hence  a  soldered  pail  must  be  watch^  for  leaks  and  is  far 
Inferior  to  a  seamless  pail,  stamped  from  a  single  sheet  of  iron.  A  tinned  pail  Is  pre- 
ferred to  a  galvanized  one,  but  a  plain  iron  seamless  pail  or  an  iron  ketUe  Shonld  bt 
obtained  if  possible. 
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quite  at  the  boiling  point.     The  result  should  be  a  clear  solution, 
except  for  dirt.     If  the  liquid  persistently  remains  muddy  or  milky, 
it  may  be  because  the  operation  has  been  conducted  so  fast  that  much 
water  has  been  boiled  out  and  sodium  arsenite  is  beginning  to  crys- 
tallize, so  add  another  gallon  of  water  and  stir.     If  the  solution  does 
not  then  clear  up,  the  caustic  soda  must  have  been  very  low  grade^ 
and  the  undissolved  substance  must  be  arsenic.     In  that  case,  put  the 
kettle  over  the  fire,  heat  nearly,  but  not  quite,  to  boiling,  and  stir. 
As  soon  as  the  solution  of  arsenic  is  complete,  dilute  to  about  4  gal- 
lons, add  the  sodiiun  carbonate,  and  stir  until  dissolved. 

Cautions  :  It  is  necessary  to  avoid  si)lashing.  Hence  never  work  hurriedly ; 
stir  deliberately  and  regularly;  do  not  dump  in  the  arsenic  and  sal  soda,  but 
carefuUy  slide  them  in  from  a  grocer's  scoop  held  close  to  the  side  of  the  pail 
and  to  the  surface  of  the  liquid.  Perform  the  whole  operation  In  a  well-ven- 
tilated place  and  avoid  inhaling  steam. 

After  the  solution  has  become  cold  add  water  to  make  it  to  exactly 
5  gallons,^  mix  well,  let  settle,  and  draw  off  into  containers  which 
can  be  tightly  corked  or  otherwise  closed.  Jugs  or  demijohns  are 
best,  but  tin  cans  will  serve  if  occasionally  inspected  for  leaks  which 
may  occur  after  a  time  through  the  action  of  the  solution  upon  the 
solder  of  the  can. 

Tar  stock  appropriate  for  use  with  either  S-B  arsenic  stock  or 
boiled  arsenic  stock  is  prepared  thus: 

In  a  capacious  metal  pail  dissolve  three- fourtiis  of  a  pound  of  dry 
caustic  soda  or  concentrated  lye  (or  1  pound  of  dry  caustic  potash) 
in  1  quart  of  water,  add  1  gallon  of  pine  tar,  and  stir  thoroughly 
with  a  wooden  paddle  until  the  mixture^  which  at  first  looks  streaked 
and  muddy,  brightens  to  a  uniform  thick  fluid  somewhat  resembling 
molasses.  Test  it  by  letting  about  a  teaspoonful  drip  from  the  pad- 
dle into  a  glass  of  water  (a  glass  fruit  jar  or  a  wide-mouth  bottle  will 
serve)  and  stirring  thoroughly  with  a  sliver  of  wood.  It  should  mix 
perfectly  with  the  water.  Globules  of  tar  which  can  be  seen  by 
looking  at  the  glass  from  underneath  and  which  can  not  be  blended, 
with  the  water  by  repeated  stirring  indicate  that  more  cauj^tic-soda 
solution  is  needed.  In  that  case  make  up  moi:e  caustic-soda  solution 
of  the  same  strength  and  add  it,  not  more  than  a  pint  at  a  time,  and 
with  thorough  stirring,  until  the  desired  effect  is  produced. 

If  an  appropriate  glass  vessel  for  making  the  test  is  not  at  hand,  a 
little  of  the  mixture  may  be  taken  between  the  fingei-s,  then  dip  the 
fingers  under  water  and  try  to  rub  off  the  tar.  It  should  leave  the 
fingers  perfectly  clean  after  a  little  rubbing  with  water.  If  an  oily 
coating  remains,  more  caustic-soda  solution  is  needed.  Such  an  extra 
addition  of  caustic  soda  will  be  required  only  in  case  of  a  very  low- 


^  Best  done  by  previously  determlnlnsr  by  measuremeDt  the  depth  of  5  gallons  of  water 
In  the  Settle.  Set  the  kettle  exactly  level  and  mark  the  depth  on  a  stick  held  vertically 
on  the  center  of  the  bottom. 
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grade  chemical  or  a  very  highly  acid  tar.    The  tar  stock  should  be 
kept  in  closed  containers,  such  as  a  pail  with  a  friction  top. 

DILUTING  THE  DIP  TO  FORM  A  BATH. 

Whatever  the  dip  used,  whether  boiled  dip,  S-B  dip,  or  a  pro- 
prietary preparation,^  certain  facts  must  be  borne  in  mind  and  a  cer- 
tain routine  followed  in  preparing  baths  for  dipping.  All  concen- 
trated arsenical  preparations  are  considerably  heavier  than  water, 
and  unless  properly  introduced  into  the  dipping  vat  tend  to  make 
their  way  to  the  bottom,  after  which  it  is  diflScult  to  get  an  even  mix- 
ture. In  preparing  a  dilute4  bath  it  is  necessary  first  to  fill  the  vat 
with  water,  leaving  just  enough  space  below  the  full  water  line  for 
the  necessary  volume  of  concentrated  dip.  Then  the  desired  amount 
of  concentrated  dip  is  to  be  poured  in  a  thin  stream  evenly  all  over 
the  surface  of  the  water — except,  of  course,  at  the  shallow  exit  end 
of  the  vat — after  which  a  few  minutes  of  brisk  stirring  will  make 
certain  that  the  bath  is  of  uniform  strength  throughout.  If  tar 
stock  is  used,  as  in  the  case  of  the  S-B  dip,  the  tar  stock  is  to  be  added 
before  the  arsenic  stock  and  may  be  put  in  when  the  vat  is  about 
three-fourths  filled  with  water.  Tar  stock  should  always  be  mixed 
with  two  or  three  times  its  volume  of  water  before  being  added  to 
the  vat. 

The  dilutions  at  which  the  various  concentrated  stocks  will  be  used 
are  as  follows: 

Boiled  arsenic  stock,  containing  either  8  poimds  (low  strength)  or 
10  pounds  (high  strength)  white  arsenic  in  25  gallons,  for  the  cor- 
responding strength  bath,  1  gallon  added  to  every  19  gallons  water 
(24  pints  to  5  gallons). 

S-B  arsenic  stock,  containing  10  pounds  white  arsenic  in  5  gallons, 
for  low-strength  bath  1  gallon  added  to  every  124  gallons  water 
(54  fluid  ounces  to  5  gallons)  ;  for  high-strength  bath  add  1  gallon 
to  every  99  gallons  of  water  (6^  fluid  ounces  to  5  gallons). 

Tar  stock,  for  both  low-strength  and  high-strength  baths,  1  gallon 
added  to  every  300  gallons  of  finished  bath  (2  fluid  ounces,  or  4 
tablespoonfuls,  to  5  gallons).  Mix  the  tar  stock  with  two  or  three 
times  its  volume  of  water  before  adding  to  the  vat.  A  certain  lati- 
tude in  the  amount  of  tar  stock  used  is  permissible,  but  it  is  believed 
that  the  above  proportions  will  be  found  most  satisfactory. 

REPLENISHING  THE  BATH  AND  CORRECTING  ITS  STRENGTH. 

As  dipping  goes  on,  the  bath  will  naturally  need  replenishing.  In  addition, 
its  strength  will  probably  need  correction  from  time  to  time.  The  causes  which 
may  lead  to  changes  in  the  strength  of  arsenical  baths,  together  with  methods 


>  It  Is  very  likely  that  the  bureau  will  issue  permission  for  certain  proprietary  lurcpa- 
rations  to  be  used  in  official  dipping.  Any  su^h  product  will  bear  a  statement  on  the 
label  to  the  effect  that  the  product  has  been  examined  by  the  bureau  and  has  been  per- 
mitted for  use  in  official  dipping  at  a  given  dilution. 
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of  cbemical  analysis,  have  be^i  elsewhere  discussed  by  the  writer.^  Here  it  is 
safflcient  to  note  that  even  If  all  precaations  are  talcen  against  leakage,  either 
in  or  out,  against  evaporation,  and  against  mistakes  in  measurements,  etc., 
still  the  bath  is  likely  to  change  its  strength  owing  to  the  action  of  micro- 
organisms whldi  grow  therein  in  spite  of  the  presence  of  the  poisonous  arsenic. 
As  already  mentioned,  the  active  ingredient  of  the  bath  is  an  arsenlte,  either 
of  sodium  or  potassium.  One  species  of  microorganism  is  able  to  take  oxygen 
from  the  air  and  to  combine  it  with  the  arsenite,  thus  forming  an  arsenate,  a 
distinctly  different  compound  of  arsenic,  and  one  which  is  much  less  poisonous 
to  ticks.  This  species  of  microorganism  appears  to  flourish  in  nearly  all  dip- 
ping baths  under  ordinary  conditions  of  use  and  operates  to  gradually  weaken 
the  bath.  There  is,  however,  another  species  of  microorganism  which  occa- 
sionally makes  itself  manifest  in  baths  through  which  cattle  are  passed  in  ex- 
ceptionally large  numbers  or  at  frequent  intervals,  and  which  operates  in  pre- 
cisely the  opposite  manner,  namely,  to  reduce  any  arsenate  which  may  be 
present  to  arsenite,  thus  rendering  the  bath  stronger. 

The  chemical  analysis  of  arsenical  baths  with  suflBcient  accuracy  for  practi- 
cal purposes  is  not  a  difficult  matter.  It  does,  however,  require  some  chemical 
training  and  equipment  If  State  officials  concerned  with  dipping  can  not 
make  provision  for  the  execution  of  analyses,  it  should  not  be  difficult  to  find 
someone — physician,  veterinarian,  pharmacist,  instructor  in  school  or  college, 
or  even  a  student — ^who,  for  a  fee,  which  might  be  comparatively  small  if  a 
suflScient  number  of  samples  from  various  sources  could  be  counted  on,  would 
find  it  worth  while  to  undertake  this  work.  It  is  desirable  to  have  the 
••  actual  arsenious  oxid  " — that  is,  'the  amount  of  arsenic  existing  as  arsenite — 
determined  at  least  once  a  month,  and  the  **  total  arsenious  oxid  " — that  is, 
the  amount  of  arsenic  existing  as  both  arsenite  and  arsenate — determined  at 
least  every  two  months.  To  avoid  danger  of  poisoning  cattle,  it  is  safer  to 
discard  the  bath  entirely  whenever  the  "total  arsenious  oxid**  would  rise 
above  0.25  per  cent  for  the  low-strength  bath  or  above  0.30  per  cent  for  the 
high-strength  bath  after  the  bath  had  been  adjusted  to  contain  the  proper 
amount  of  "actual  arsenious  oxid." 

In  taking  samples  for  analysis  certain  precautions  are  necessary.  First, 
the  bath  must  be  well  stirred;  next,  the  sample  is  filled  at  the  vat  side  into 
the  bottle  in  which  it  is  to  be  sent  to  the  analyst.  The  bottle  should  hold  not 
less  than  4  fluid  ounces  (one-fourth  pint)  and  should  be  fllled  up  to  the  neck. 
Unless  the  sample  can  be  placed  in  the  hands  of  the  analyst  in  a  very  few 
hours  it  should  be  treated  with  formaldehyde  to  preserve  it  from  the  aotioi;  of 
microorganisms  which  may  affect  the  arsenic  and  which  may  work  very  rapidly 
in  the  sample  after  its  removal  from  a  comparatively  cool  location  under- 
ground and  exposure  to  hot  summer  weather.  A  little  concentrated  formalde- 
hyde solution  (37  per  cent)  may  be  cheaply  obtained  from  the  druggist,  to- 
gether with  a  medicine  dropi)er.  The  formaldehyde  is  to  be  carefully  added 
to  the  sample  with  the  medicine  dropper,  in  the  proportion  of  exactly  5  drops 
to  each  4  ounces  of  sample  (20  drops  to  a  pint).  The  bottle  is  then  to  be 
immediately  corked,  the  cork  and  lip  of  bottle  wiped  dry  and  completely 
covered  with  melted  sealing  wax,  rosin,  or  some  similar  material,  in  order  to 
exclude  air.  A  few  matches  will  furnish  the  heat  necessary  for  melting  the 
sealing  material.  The  analyst  should  be  informed  of  exactly  what  steps  were 
taken  in  preparing  the  samples,  and  the  latter  should  be  shipped  to  him  without 
delay. 

^  Department  of  Agriculture  Bulletin  76. 
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There  are  two  methods  of  attacking  the  problems  of  replenishing 
a  bath  and  of  correcting  its  strength — (1)  method  by  weight  and  (2) 
method  by  volume. 

The  method  hy  weight, — This  method  bases  all  calculations  upon 
the  weight  of  white  arsenic  which  actually  is  in  the  vat  and  the 
weight  which  ought  to  be  in  the  vat.  Table  1  ^  gives  the  weight  qf 
white  arsenic  which  is  actually  present  in  baths  of  various  volumes 
and  of  varying  percentages  of  arsenious  oxid. 

When  the  quantity  of  bath  in  the  vat  lies  outside  the  range  of  the 
figures  given  in  Table  1  it  will  only  be  necessary  to  multiply  or  to 
divide  by  2.  For  example,  if  the  bath  amounts  to  750  gallons  it  must 
evidently  hold  only  half  as  much  arsenic  as  if  it  amounted  to  1,500 
gallons.  If,  on  the  other  hand,  it  is  desired  to  more  accurately 
employ  figures  which  lie  between  those  given  in  the  table,  either  for 
volume  of  bath  or  for  percentage  or  weight  of  arsenic,  it  is  only 
necessary  mentally  to  split  the  difference  between  the  figures  actually 
given. 

The  manner  in  which  Table  1  is  used  may  be  illustrated  as  follows: 

Suppose  one  needs  to  replenish  and  correct  a  bath  which  Is  contained  In. a 
vat  holding  1,500  gallons  to  the  full  water  line.  He  finds  that  he  has  in  the 
vat  1,050  gallons  of  bath  which  his  analyst  Informs  him  contains  0.14  per 
cent  actual  arsenious  oxid.  Looking  up  these  figures  in  the  table,  he  finds 
that  they  indicate  121  pounds  of  arsenious  oxid  In  the  vat.  What  he  wants  is 
a  vat  filled  with  solution  of  proper  dipping  strength,  we  will  say,  of  the  low- 
strength  formula.  Now,  the  low-strength  formula  calls  for  0.19  per  cent 
actual  arsenious  oxid,  and,  as  before  stated,  his  vat  holds  1,500  gallons  to  the 
full  water  line.  Looking  up  these  figures  in  the  table,  he  finds  that  his  vat 
when  filled  with  solution  of  proi)er  strength  must  contain  23}  pounds  of 
arsenious  oxid.  Therefore,  in  filling  his  vat  to  the  full  water  line  he  must 
Introduce  23f  less  121  pounds  of  white  arsenic,  or  11^  pounds. 

Having  found  from  Table  1  the  weight  of  white  arsenic  necessary 
to  add  to  the  vat,  subsequent  procedure  depends  upon  the  kind  of 
dip  used.  In  the  case  of  boiled  dip  prepared  on  the  spot,  it  is 
simply  necessary  to  weigh  out  the  proper  amount  of  arsenic  and  to 
boil  it  with  the  corresponding  amount  of  sodium  carbonate,  water, 
etc.  In  case  the  low-strength  boiled  arsenic  stock  is  to  be  employed, 
it  is  necessary  to  remember  that  it  carries  1  pound  of  arsenious 
oxid  in  every  3^  gallons.  Therefore,  multiply  the  number  of  pounds 
of  white  arsenic  needed  by  3^  in  order  to  find  the  number  of  gallons 
of  low-strength  boiled  arsenic  stock  to  be  added.  In  case  of  the 
S-B  arsenic  stock,  there  is  present  2  pounds  of  arsenious  oxid  in 
every  gallon.  Therefore,  divide  the  number  of  pounds  of  white 
arsenic  desired  by  2  in  order  to  obtain  the  corresponding  number  of 
gallons  of  S-B  arsenic  stock. 

The  high-strength  boiled  arsenic  stock,  of  course,  carries  1  pound 
of  white  arsenic  in  each  2|  gallons. 

1  Credit  for  this  form  of  table  is  due  to  Dr.  G.  A.  Handley,  veterinary  inspector  ta  this 
rean. 
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Tablk  1. — TaM«  lor  flttUng  povnA*  of  tohite  onente  fn  vat. 

Por  cent  sniul  imuilaus  oxid  in  balb. 


lii 


111 


20) 


31) 


Mi 


3H    : 


311     ■ 


■  Thia  cotiuon  may  be  taken  aa  representing,  nearly  enough,  correct  weights  of  white  anenic  for  the  iow- 
(braBtfabath. 

■  Tnis  cniunm  repneenta  correct  weights  of  white  arsenic  for  the  high-slmiEth  bath^ 

The  method  by  volume. — This  method  naturally  applios  only  to 
the  use  of  stock  solutions,  not  to  cases  where  the  desired  amount  of 
white  arsenic  is  to  be  weighed  out  and  dissolved  on  the  spot.  The 
facts  needed  to  start  on  are  exactly  the  same  in  both  methods;  that 
is,  one  must  know  the  capacity  of  the  vat  at  the  full  wafer  line,  the 
amount  of  bath  actually  in  the  vat,  and  its  strength  expressed  as 
per  cent  of  actual  arsenious  oxid.  The  problem  really  resolves  itself 
into  correcting  the  strength  of  the  bath  already  in  the  vat,  for  wlien 
this  has  been  done  it  is  simply  necessary  to  fill  up  the  remaining 
space  in  the  vat  with  bath  of  the  regular  strength.    Calculations  are 

simpliiied  by  the  use  of  Table  2. 

Table  2. — AmomU  of  arsenic  itoch  imceggarj/  to  correct  each  100  gathm.i  balh. 


For  low-strength  bath— 

"^^^ 

Afldiow- 
strsngth  boiled 
arsenio  stock. 

AddB-B 
arsenic 
stock. 

Addhigh- 
struvth  boUed 
aisenki  stock. 

AddS-B 

Ptt€nL^ 

OiUnt. 

OoUOH. 

OafioM. 

OoUmi. 

0.10 

115 
3.  IS 

°'m 

P) 
0) 

.13 

i.ei 

.» 

0.50 

.IS 

1.04 

.29 

l-M 

40 

.M 

1.30 

.at 

».18 

43 

.IS 

.n 

1,96 

.IS 

.ta 

.13 

1.74 

u 

.i7 

.u 

.08 

29 

-18 

.31 

,04 

1.31 

25 

-as 

A  bath  loa  than  hull  th*  dnlnd  slTaiigth  atumld  ha  dlacaided  colircly. 
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To  show  the  maimer  of  using  Table  2,  the  same  example  may  be  taken  as 
served  to  illustrate  Table  1,  namely,  a  1,500-gallon  vat  that  contains  1,050 
gallons  of  bath  analyzing  0.14  per  cent  actual  arsenious  oxid,  which  is  to  be 
brought  to  the  full  water  line  with  standard  low-strength  bath.  Suppose 
that  low-strength  boiled  arsenic  stock  is  to  be  employed.  From  Table  2  it 
will  be  found  that  each  100  gallons  of  0.14  i)er  cent  bath  requires  1.36  gallons 
of  low-strength  boiled  arsenic  stock  to  bring  it  to  the  right  strength,  so  for 
1,050  gallons  there  is  needed  10^X1.36=14.28  gallons  of  stock,  which  would 
bring  the  whole  volume  to  1,0504-14=1,064  gallons  of  proper  strength  bath. 
There  is  then  left  1,500—1,064=436  gallons  of  regular  low-strength  bath, 
which  must  also  be  introduced  to  fill  the  vat,  for  which  there  is,  of  course, 
needed  464^20^=23.2  gallons  of  boiled  arsenic  stock.  Now,  14.28+23.2=37.48, 
or  practically,  37^  gallons  of  boiled  arsenic  stock  altogether.  Therefore  water 
will  be  run  into  the  vat,  about  6  quarts  of  tar  stock  being  added  during  the 
process  as  called  for  by  the  volume  of  fresh  liquid  introduced,  finally  leaving 
Just  enough  room  below  the  full  water  line  for  37^  gallons  of  low-strength 
boiled  arsenic  stock  which  is  carefully  measured  in. 

It  appears  not  worth  while  to  give  a  table  for  reducing  baths  if 
they  are  found  by  analysis  to  be  too  strong.  This  event  but  seldom 
occurs,  and  if  it  does  the  amount  of  water  to  be  added  may  be  easily 
calculated.  If,  for  example,  a  bath  analyzes  0.25  per  cent  actual 
arsenious  oxid  and  is  to  be  reduced  to  0.19  per  cent,  then  each  100 
gallons  should  be  diluted  to  make  100Xfi=l'^li  gallons — ^that  is, 
31^  gallons  of  water  must  be  added  to  each  100  gallons  of  bath  in 
the  vat. 

OBTAINING  THE  CAPACITY  OF  A  VAT. 

To  obtain  the  capacity  of  a  dipping  vat  the  following  measure- 
ments must  be  taken:  (1)  Length  of  the  bottom;  (2)  width  of  the 
bottom  at  its  middle  point;  (3)  length  of  water  line;  (4)  width  of 
water  line  at  its  middle  point;  (5)  vertical  depth  of  dip  at  middle 
of  bottom — that  is,  at  the  same  point  where  measurement  No.  2  was 
taken.  For  future  reference  it  is  well  to  mark  this  point  on  the  side 
of  the  vat.  The  measurements  should  be  carried  to  the  nearest  inch 
for  length,  to  the  nearest  half  inch  for  depth,  and  to  the  nearest 
quarter  inch  for  width. 

The  measurements  taken  in  feet  and  inches  are  now  to  be  reduced 
to  feet  and  decimals  of  feet  through  Table  3. 

^See  page  8. 
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TABZ.E  3. — Equivalents  of  linear  inches  and  decimals  of  1  foot. 


Linear 
tncbfis. 

Decimal 
of  1  foot. 

Linear 
inches. 

Decimal 
of  1  foot. 

Linear 
inches. 

Decimal 
oflitwt. 

4 

0.33 
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0.67 
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8t 
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} 
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2 
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41 
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1 

.08 

5 

.42 

9 

.75 

U 
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5i 

.44 
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.77 

1} 

.13 

5J 
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.79 

n 

.15 

61 
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.81 

2 
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6 
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3i 

.19 

6i 

.52 
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.85 

2i 

.21 

6i 

.54 
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.88 

2! 

.23 

61 

.56 
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.90 

3 

.25 

7 

.58 

11 

.92 

3i 

.27 

7i 

.60 

Hi 

.94 

3i 

.29 

7J 

.63 

iij 

.96 

3f 

.31 

n 

.65 

iif 

.98 

There  is  an  old,  much-used  rule  for  obtaining  the  capacity  of  a 
dipping  vat  which,  though  somewhat  inaccurate,  possesses  the  marked 
advantages  of  being  easily  grasped  and,  therefore,  of  not  being  liable 
to  error  in  its  application  and  of  being  readily  worked  out  inde- 
pendently if  partially  forgotten.  This  approximate  rule  for  present 
purposes  may  be  stated  as  follows:  Multiply  the  average  length  by 
the  average  widths  the  product  hy  the  depths  and  this  product  by  7^.^ 
The  average  length  is  of  course  obtained  by  adding  the  bottom  length 
to  the  water-line  length  and  dividing  the  sum  by  2;  the  average 
width  is  obtained  in  the  same  manner. 

The  rule  may  be  thus  expressed  as  a  formula : 

top  length  4- bottom  length     top  width  4- bottom  width 

2  ^  2 

approximate  gallons  capacity. 

As  previously  noted,  the  results  given  by  this  rule  or  formula  are 
not  quite  accurate.  In  fact,  it  does  not  account  for  the  upper  comers 
of  the  vat  at  the  exit  incline,  and  so  the  vat  really  holds  somewhat 
more  dip  than  thus  calculated.  The  volume  of  this  additional  por- 
tion of  the  vat  may  be  easily  calculated  after  the  following  correction 
rule :  Multiply  haif  the  difference  of  the  lengths  by  half  the  difference 
of  the  widths^  the  product  by  the  depths  and  this  product  by  2^.^ 

Expressed  as  a  formula  the  correction  becomes: 

top  length  —  bottom  length    top  width— bottom  width 

2  ~^  2 

additional  gallons  capacity. 


X  depth  X  7i  = 


X  depth  X  2i  = 


^  The  precise  figure  is  7.48 ;  that  is,  the  number  of  gallons  in  one  cubic  foot. 
•That  is,  by  ooe-third  of  7i.     Mathematically  the  correct  order  is  to  multiply  by  one- 
third  the  depth,  then  by  7i.    Practically,  of  course,  the  result  is  the  same. 
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This  correction,  added  to  the  approximate  volume  first  found,  gives 
the  true  capacity  of  the  vat  as  nearly  as  it  is  possible  to  calculate  it, 
though  if  the  vat  is  unevenly  constructed,  no  formula  can  be  entirely 
accurate. 

To  illustrate  the  whole  process  of  calculating  the  capacity  of  a  vat,  we  will 
suppose  that  a  vat  has  been  constructed  after  the  plans  and  specifications  of 
the  bureau  elsewhere  given.  The  measurements  as  taken,  and  as  reduced  to 
decimals  through  the  use  of  Table  3,  are  the  following: 


Vat. 


Bottom  length... 
Bottom  width... 
Water-line  length 
Water-line  width. 
Depth 


As  taken. 


Ft.   in. 
12    0 

1  6 
22    9 

2  8i 
5    3 


Reduced  to 
de(^ima]8. 


Ft. 


12.0 
1.5 

22L8 
2.71 
5.25 


In  reducing  to  decimals,  lengths  need  be  carried  only  to  the  nearest  tenth* 
but  width  and  depth  should  be  carried  out  to  hundredths.  Throughout  subse- 
quent calculations  an  accuracy  greater  than  1  per  cent  is  unnecessary,  hence 
decimal  places  should  be  cut  off  when  multiplying  so  that  each  number  multi- 
plied, unless  a  whole  number,  shall  contain  not  more  than  three  figures. 

Applying  the  approximate  rule: 

(1)  (2)            (3)             (4)  (5) 

22.8  2.71        17.4            36.7  193 

+12.0  +1.50  X  2.11  X5.25  X     Ij 

2)    34.8  2)    4.  21        36.  714  192.  675  1, 448  gallonfl,  approximate  capacity. 


17.4 


2.11 


Applying  the  correction : 

(1)  (2)  (3)  (4)  (5) 

22.8  2.71  5.4  3.29  17.3 

-12.0  -1.50  X  .61  X5.25  X      24 

2)~Ior8  2)     1.  21  3.294  17. 2725  43. 3  gaUons,  correction. 

5. 4  .61 

The  correct  figure  for  the  capacity  of  the  vat  is,  therefore,  1,448+43=1,491 
gallons. 

CONSTRUCTING  A  MEASURING  ROD  FOR  THE  VAT. 

In  replenishing  or  strengthening  dipping  fluids  it  is  frequently 
necessary  to  ascertain  just  how  many  gallons  of  fluid  are  contained 
in  a  partially  filled  vat.  Taking  the  water-line  measurements  and 
then  calculating  the  contents  is  inconvenient  and  may  sometimes 
seriously  delay  dipping  operations.  Therefore  it  is  desirable  to  con- 
struct a  measuring  rod  which  will  give  directly  the  number  of  gallons 
of  liquid  in  the  vat  at  any  time.    Of  course  such  a  rod  may  be  grad- 
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nated  by  measuring  successive  known  volumes  of  water  into  the  vat 
and  marking  on  the  rod  the  depth  of  each  known  volume,  but  in  many 
cases  graduation  through  calculation  may  be  more  practicable. 

The  first  step  is  to  calculate  the  water-line  measurements  at  half 
depth  and  then  at  three-quarter  depth.  A  little  consideration  will 
show  that  the  water-line  measurements  at  half  depth  are  exactly 
half-way  between  the  bottom  measurements  and  the  water-line  meas- 
urements of  the  completely  filled  vat ;  that  is,  they  are  the  average  of 
these  two  measurements,  obtained  by  adding  them  together  and  divid- 
ing by  two.  In  the  same  way  the  water-line  measurements  at  three- 
quarter  depth  are  the  average  of  the  water-line  measurements  at 
half  depth  and  at  full  depth. 

The  second  step  is  to  calculate  the  capacity  of  the  vat  when  filled 
to  three-quarter  depth.  Then,  having  prepared  a  straight,  smooth 
stick,  7  or  8  feet  long  and  about  IJ  inches  square,  lay  off  from  one  end 
(marked  "  bottom  ")  the  feet  depth  at  the  three-quarter  level,  and  mark 
the  point  with  a  pencil  line,  also  adding  the  figure  for  gallons  capac- 
ity at  that  point. 

Third,  subtract  the  capacity  at  three-quarter  depth  from  the  capac- 
ity at  full  depth,  point  back  to  the  left  two  decimal  places  in  the 
remainder,  and  divide  it  into  one-fourth  of  the  actual  full  depth  in 
ieet.  The  quotient  is  the  average  number  of  feet  increase  in  depth 
per  100  gallons  liquid  above  the  three-quarter  level. 

Fourth,  subtract  the  actual  capacity  at  the  three-quarter  level 
from  the  next  even  100  gallons  above  that  level  and  set  this  figure 
as  the  numerator  of  a  fraction  of  which  100  is  the  denominator.  Bv 
this  fraction  multiply  the  figure  for  feet  per  100  gallons,  obtained  in 
the  third  operation.  The  product  is  the  distance  to  be  laid  off  on 
the  rod  above  the  three-quarter  depth  point  to  obtain  the  level  of 
the  next  even  100  gallons  above  that  point.  By  referring  to  Table 
3,  convert  this  distance  to  inches  and  lay  it  off  on  the  rod  with 
proper  notation.  Now,  having  obtained  this  point  for  an  even  100 
gallons,  it  is  only  necessary  to  continue  therefrom,  marking  off  the 
level  of  each  succeeding  100  gallons  by  using  the  figure  obtained  for 
"  depth  per  100  gallons."  The  same  figure  can  be  used  to  obtain 
capacities  only  a  short  distance  below  the  three-quarter  level  with- 
out serious  error.  But  by  a  similar. series  of  calculations  it  is  pos- 
sible to  obtain  the  capacity  at  half  depth,  then  the  true  average  figure 
for  feet  per  100  gallons  between  half  depth  and  three-quarter  depth, 
and  so  to  graduate  the  rod  between  those  two  levels. 

The  graduations  are  to  be  made  permanent  by  saw  cuts  or  notches, 
50-gallon  marks  being  interpolated  if  desired,  and  the  corresponding 
figures  are  cut  into  the  wood. 
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An  example  may  make  the  whole  operation  clearer.  Taking  tlie  vat  already 
used  to  illustrate  the  method  of  obtaining  total  capacity  (p.  14),  we  first  make 
the  following  table  of  dimensions : 


Vat. 


Water-line  length. 
Water-line  width . 

Bottom  length 

Bottom  width 

Depth 


At  full 
depth. 


Feet. 
22.8 
2.71 
12.0 
1.5 
5.25 


At  half 
depth. 


Feet, 
17.4 

2.11 

12.0 

1.5 

2.(» 


At  thre»- 
qaarter- 
depth. 


FM. 
20.1 

2.41 
12.0 
1.5 
3.94 


Second,  we  calculate  the  capacity  at  three-quarter  depth  (3.94  feet)  to  be 
956  gallons.  From  Table  3,  0.94  foot  is  found  to  be  equal  to  Hi  inches;  hence, 
at  3  feet  111  inches  from  the  bottom  end  of  the  rod  is  made  the  mark  for  a 
capacity  of  956  gallons. 

Third,  knowing  the  full  capacity  to  l>e  1,491  gallons;  1,491—956=535  gallons, 
or  5.35  hundreds  of  gallons  space  in  the  vat  between  the  three-quarter  and  full- 
depth  levels,  which  corresponds  to  5.25-M=1.31  feet  diflPerence  in  depth; 
1.31-5-5.35=0.245  foot  per  100  gallons. 

Fourth,  1,000—956=44  gallons;  ^  X0.245=0.108  foot,  corresponding  to  44 
gallons.  From  Table  3,  0.108  foot=li  inches  (nearly),  so  on  the  rod  li  inches 
above  the  mark  for  956  gallons  is  made  a  mark  for  1,(XK)  gallons.  Then,  from 
the  1,000  gallons  mark  is  measured  off  0.245  foot=3  inches  for  1,100  gallons; 
2X0.245=0.49  foot=6  inches  for  1.200  gallons,  etc. 

The  graduations  necessarily  depart  a  little,  though  not  much,  from 
the  true  points  for  levels  between  the  fixed  points  established  by  cal- 
culation. One  may,  if  familiar  with  the  process  of  "  plotting,''  lay 
off  these  fixed  points  from  depths  on  one  axis  and  capacities  on  the 
other,  and  so  construct  the  "  curve  "  of  the  capacity  of  the  vat. 

THE  SAFE  DISPOSAL  OF  WASTE  ARSENICAL  BATHS. 

Previous  publications  of  the  department  have  advised  that  when 
vats  are  emptied  for  cleaning,  the  waste  dip  should  not  be  flowed  over 
land  or  vegetation  to  which  domestic  animals  have  access^  or  from 
whence  it  may  find  its  way  into  water  supplies,  but  should  preferably 
be  run  into  a  properly  located  pit  protected  by  a  fence. 

Dalrymple  and  Kerr  ^  have  proposed  to  add  slaked  lime  and  cop- 
peras to  waste  dip  in  the  vat  in  order  to  throw  down  arsenic  in  an 
msoluble  form,  thus  allowing  the  overlying  liquid,  after  settling,  to 
be  disposed  of  as  if  arsenic  free.  The  method  requires  very  thor- 
ough stirring  in  order  that  the  difficultly  soluble  lime  may  produce 
the  desired  effect.  Whether  the  necessary  stirring  can  be  accom- 
plished in  large  vats  with  sufficient  thoroughness  to  render  the 
method  reliable  under  practical  conditions  on  a  large  scale  may  b© 
questionable. 

1  Bulletin  132,  Louisiana  Agricultural  Experiment  Station,  1911.  A  brief  detatted 
description  of  the  method  is  given  in  Farmers'  Bulletin  498  and  in  Bureao  of  Animal 
Industry  Circular  207  of  the  U.  S.  Department  of  Agriculture. 
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GENERAL  REVIEW  OF  CROP  CONDITIONS.  JUNE  1, 19H. 

Tile  composite  condition  of  all  crops  of  the  United  States  on  June  I 
was  about  2,2  per  cent  above  tiieir  10-year  average  condition  on  that 
date.  Last  year  the  June  1  condition  of  all  crops  was  1.2  per  cent 
below  the  10-year  average,  but  prospects  declined  as  the  season 
advanced,  the  November,  or  final,  reports  last  year  being  6.7  per  cent 
below  the  10-year  average.  Consequently,  present  conditions  are 
about  9.5  per  «ent  better  than  the  outturn  of  crops  last  year. 

TIME  OP  ISSUANCE  AND  SCOPE  OP  JULV  CROP  REPORTa 

The  Bureau  of  StatisticB  (Crop  Estimalea),  Department  of  Agriculture,  will  issue 
on  Wednesday,  July  1,  at  1  p.  m.  (eastern  time),  a  report  upon  the  acreagi^  in  <'otton 
thie  year,  and  the  condition  of  the  cotton  crop  on  June  25. 

On  Wednesday,  July  8,  at  2,15  p.  m.  (eastom  time),  the  bureau  will  Ibbuc  a  summary 
of  the  acreage,  condition  on  July  1,  and  forecast  of  corn,  potatoes,  sweet  potiitoca, 
rice,  flax,  and  tobacco;  the  condition  acid  fore<"ast  of  winter  wheal,  Bpriiig  wheal, 
oats,  and  barley;  the  condition  of  rye,  hay,  and  apples;  and  the  amount  of  wlu<at  on 
farnis  on  July  1. 

A  supplemental  report  will  be  issued  upon  the  following  crops:  The  acreage,  com- 
part with  last  year,  of  sweet  potatoes  atid  sorghum;  the  average  weight  per  fleece 
of  wool;  the  condition  on  July  1  of  timothy,  clover,  alfalfa,  millet,  Kafir  com,  pasture, 
bluegrasB  for  seed,  tomatoes,  cabbages,  onions,  beans  (dry),  lima  beans,  peaches,  grapes, 
p«ars,  blackberriea,  raspberries,  watermelons,  cantaloupes,  oranges,  lemons,  pineapples, 
limes,  grapefruit,  hemp,  broom  com,  sugar  cane,  sorghum,  sugar  beets,  hops,  and 

Details  by  Stales  for  all  crops  investigated  will  be  published  in  the  July  Auu- 
cui/niBAi.  Outlook. 
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Narih  Atlantic  States. — General  crop  conditions  on  Juxie  i  were  102.2 
pw  cent  of  the  average,  being  105.0  in  Pennsylvania,  103.1  in  Khode 
Island,  102.9  in  New  Jersey  and  Maine,  102.7  in  New  Hampshire, 
102.0  in  Massachnsetts,  100.6  in  New  York,  100,3  in  Yemiont,  and 
98.7  in  Connecticut. 

The  month  of  May  was  generally  cold,  with  light  showers  during 
tJie  first  half,  delaying  planting  and  germination  of  spring  crops. 
The  latter  half  was  favorable,  with  a  tendency  toward  droughty  con- 
ditions toward  the  end,  a  condition  relieved  by  early  June  rains. 
Conditions  have  been  favorable  for  winter  grains.  The  dry  weather 
toward  the  close  of  the  month  was  too  late  to  injure  wheat  and  rye, 
and  the  Hessian  fly,  reported  from  many  sections,  vnW  probably  do 
little  damage  because  of  the  advanced  growth  and  vigorous  condition 
of  wheat.  The  backward,  wet  spring,  delaying  farming  operations, 
shortened  somewhat  the  acreage  of  oats  and  barley.  Although  spring 
grains  are  short  in  acreage  and  a  Uttle  late,  condition  generally  is  fair 
to  good. 

Apple  trees  blossomed  very  heavily  during  a  period  of  warm,  dry 
weather,  very  favorable  to  activity  of  bees  and  other  poUenizing 
insects,  except  in  Pennsylvania,  where  some  wet  weather  interfered. 
Insect  pests  are  killing  many  old  orchards  in  New  England,  and  dam- 
age from  tent  caterpillars  was  common  from  Maine  to  New  York. 
Peach  blossoms  were  largely  winterkilled  throughout  most  of  the 
North  Atlantic  States,  and  prospects  for  crop  are  very  poor.  Injury 
to  peaches  and  pears  was  less  severe  in  New  Jersey  and  Pennsylvania. 

Severe  winter  injured  new  meadows,  but  ample  moisture,  until 
recently,  gave  very  good  condition  notwithstanding.  Clover  condi- 
tion is  fijie.  Alfalfa  is  increasingly  popular  and  its  cultivation  is 
extending,  even  into  Maine  in  an  experimental  way.  Pastures  have 
been  good  until  lately. 

Vegetables  are  backward.  Beriy  plants  suffered  somewhat  from 
winterkill. 

'^-^uth   Atlantic  State fi      ^^^neral  crop  conditions  on  June  1  were 

-•^i^o^^  P^       .n»r/>on^  V  ,.  ^  ,.  -  ^'^'^q^  106.4  in  Marj land,  106.1  in  West 

''irpi •  "    '     -     -«.     '^  »-  ^.    '^'X)rgi«.  96.7  in  Virginia,  95.9  in 

'^   •       -  '•  \  0  ..    liouth  Carolina. 

-  ■  '      ••  rcticaUy  no  rain  having 

^     -        •       -    .  .'  .  -■    »   "^^^  <^es  of  the  group,  and 

-■    '      •-      •■ ^''-igxc       .iecent  rains  have 

•    •— •  '     ■-    .ro-in     -.-p^^t' ^  relieving  con- 


i*^ 


i 


^'^n  little  injured,  but 
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The  forage  crops  have  been  injured  from  Maryland  to  North  Caro- 
lina and  are  very  poor  farther  south.  Late  rains  in  the  former  States 
have  somewhat  improved  the  situation.  Farther  south  the  important 
hay  crop — cowpeas — is  not  yet  planted.  Alfalfa  is  reported  fair, 
though  in  need  of  moisture. 

Apples  show  a  fine  outlook,  and  a  heavy  yield  is  indicated  in  Mary- 
land and  North  Carolina,  and  a  good  crop  in  South  Carolina  and 
Georgia. 

The  peach  crop  promise  is  excellent,  with  a  bumper  crop  indicated 
in  West  Virginia  and  a  very  large  one  in  Greorgia. 

Hie  pear  crop  in  Maryland,  Delaware,  and  Virginia  was  injured  by 
late  frost,  and  indicates  a  light  yield.  Despite  droughty  conditions, 
melons  promise  an  average  production  in  Maryland,  but  a  poorer  one 
farther  south. 

West  Virginia  has  suffered  little  from  drought,  and  conditions  there 
are  generally  reported  excellent. 

For  the  date  of  May  25,  the  reports  are  that  cotton  planting  was 
somewhat  delayed  by  the  late  spring  and  subsequently  the  onset  of 
droughty  conditions  interfered  with  the  completion  of  planting  and 
the  late-planted  seed  was  in  many  instances  reported  as  dormant, 
awaiting  rain.  The  cool  nights  and  extremely  dry  weather,  no  rain 
having  fallen  for  from  four  to  six  weeks  in  most  of  the  area,  have  re- 
sulted in  small  growth.  The  plant,  while  smaU,  appears  to  be  strong 
and  healthy  and  the  dry  weather  has  permitted  clean  cultivation  of  the 
fields.  Practically  all  of  the  cotton  that  is  up  has  been  chopped; 
further  development  waits  on  needed  moisture. 

North  Central  States. — General  crop  conditions  on  June  1  were 
103.8  per  cent  of  average;  being  122.9  in  Kansas,  111.3  in  Nebraska, 
106.5  in  Michigan,  105.4  in  South  Dakota,  104.8  in  Wisconsin,  103.6 
in  Minnesota,  103.5  in  Ohio,  103  in  Indiana,  100.8  in  Iowa,  100  in 
North  Dakota,  92.9  in  Illinois,  and  92.2  in  Missouri. 

The  cool,  wet  spring  continued  into  May  in  the  northern  tier  of 
States.  Ample  moisture  is  reported  in  the  Dakotas,  Minnesota,  and 
Wisconsin.  Elsewhere  the  need  of  rain  was  beginning  to  be  felt  at 
the  close  of  the  month,  especially  in  central  and  southwestern  Ohio, 
southern  Indiana,  throughout  Illinois  and  Missouri,  and  most  of 
Kansas.  In  these  States  west  of  the  Mississippi  conditions  are  excep- 
tionally fine,  except  in  Missouri.  The  cool,  moist  weather  has  been  ex- 
tremely beneficial  to  cereals  and  forages  and  the  fair  weather  with 
occasional  showers,  in  the  last  half  of  the  month,  favorable  to  farm 
work  and  rapid  plant  germination  and  growth. 

The  condition  of  winter  wheat  in  this  grand  division  is  exception- 
ally good,  excluding  Illinois  and  Missouri,  where  drought  and  insects 
have  done  considerable  damage.     Throughout  the  area  the  crop 


4  farmers'  bulletin  604. 

seems  assured  and  in  the  southern  portion  the  harvest  is  now  in 
progress. 

The  Hessian  fly  is  reported  principally  in  southwestern  Ohio,  south- 
ern Indiana,  southern  and  southwestern  Illinois,  and  throughout 
Missoiu'i,  and  extends  into  southwestern  Iowa,  southeastern  Ne- 
braska and  northeastern  Kansas.  While  the  damage  from  this  pest 
is  considerable,  the  condition  of  the  crop  in  most  of  the  States  enu- 
merated continues  to  range  from  good  to  phenomenal,  being  particu- 
larly fine  (98  per  cent)  in  Kansas.  Chinch  bugs  and  also  army  worms 
are  reported  from  southwestern  Illinois  and  from  Missouri.  These 
pests,  with  the  lack  of  moisture  in  Missouri  and  southern  Illinois  last 
year  and  the  deficiency  diu'ing  the  present  season,  have  reduced  the 
crop  there  to  about  an  average. 

Spring-wheat  plantings  were  delayed  and  the  acreage  slightly 
reduced  by  the  cold,  wet  spring.  Some  sections  in  the  spring-wheat 
belt  are  decreasing  the  acreage  in  favor  of  feed  crops  to  care  for  the 
rapidly  increasing  number  of  live  stock.  The  coolness  was  favorable 
to  root  development  and  the  fine  growing  weather  of  the  last  half  of 
the  month  has  allowed  the  plant  to  develop  rapidly  to  a  condition 
above  the  average,  while  the  ample  ground  moisture  gives  good 
promise  for  its  future. 

Oats  were  generally  seeded  late,  but  have  made  very  satisfactory 
progress  because  of  the  same  reasons  favoring  spring  wheat.  The 
shortage  of  moisture  in  the  southern  portion  of  these  States  has 
reduced  the  condition  there.  But  oats  have  not  suffered  so  severely 
as  wheat  in  Missouri  and  Illinois. 

A  tendency  to  decrease  barley  acreage  because  of  low  prices  was 
partly  offset  by  the  late  spring,  which  compelled  the  planting  of  a 
quick-maturing  crop.  Its  increase  in  North  Dakota  is  for  stock  feed,- 
particularly  in  sections  unfavorable  to  com.  It  has  prospered  with 
the  other  cereals  by  reason  of  the  favorable  growing  weather. 

Rye  is  generally  late  but  good. 

Apples  promise  a  good  crop  in  the  States  east  of  the  Mississippi| 
having  blossomed  freely.  Some  injury  was  suffered  in  Indiana  and 
Illinois  from  a  late  freeze.  An  unusual  crop  is  promised  in  Michigan. 
Conditions  west  of  the  river  are  unfavorable,  the  vitality  of  the  trees 
having  been  greatly  reduced  by  last  year's  drought.  The  trees  also 
suffered  there  from  late  spring  frost.  Insect  injuries  are  reported, 
particularly  in  Indiana,  Illinois,  and  Missouri. 

The  peaches  do  not  promise  well,  being  cut  short  by  the  late  frost; 
southern  Kansas  alone  reports  good  prospects. 

Hay  in  the  southern  portions  of  Ohio,  Indiana,  and  Illinois  has 
suffered  from  need  of  rain.  In  the  northern  tier  of  States  it  is  reported 
as  fine,  but  in  the  remaining  prairie  States  and  in  Missouri  it  is  some- 
what thin  and  weedy  because  of  damage  from  last  year's  drought 
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and  overpasturing,  this  being  particularly  true  of  the  native  wild 
prairie  grasses  which  are  the  principal  dependence  for  hay  in  some  of 
these  States. 

Much  new  clover  was  winterkilled  in  Ohio,  Indiana,  and  Illinois^ 
but  in  the  dairy  belt  of  Michigan,  Wisconsin,  and  Minnesota  the  new 
planting  did  very  well  and  acreage  is  increasing.  Alfalfa  acreage  is 
increasing  rapidly  throughout  this  grand  division.  Its  condition  is 
generally  reported  as  favorable,  except  where  suffering  from  lack 
of  rain. 

Vegetables  are  backward,  but  otherwise  give  satisfactory  promise. 

South  Central  States, — General  crop  conditions  on  Jime  1  were 
about  98.7  per  cent  of  average,  being  108.9  in  Mississippi,  104.6  in 
Alabama  and  K^entucky,  102.2  in  Louisiana,  101.6  in  Oklahoma,  99.7 
in  Arkansas,  97.1  in  Tennessee,  and  86.5  in  Texas. 

The  States  east  of  the  Mississippi  have  all  suffered  from  dry 
weather,  practically  no  rain  having  fallen  during  May  and  in  many 
cases  since  mid- April.  West  of  the  river,  conditions  are  reversed, 
Texas  having  suffered  severely  from  excessive  rains.  There  is  some 
excess  of  moisture  in  northern,  and  deficiency  in  southern,  Louisiana. 
In  Arkansas,  moisture  conditions  are  generally  satisfactory,  with  some 
excess  in  the  southwest.  Southern  Oklahoma  has  had  an  excess  of 
moisture.  The  unusual  rainfall  has  been  very  beneficial  in  the  west- 
em  portions  of  Oklahoma  and  Texas,  where  a  deficiency  is  the  rule. 
The  temperature  over  the  entire  South  Central  division  was  unusually 
cold  during  the  first  part  of  the  month. 

Reports  for  May  25  state  that  the  cotton  plant  has  not  made  sat- 
isfactory growth  in  this  grand  division,  partly  because  of  the  cold,  wet 
spring.  This  delayed  plantings  somewhat  east  of  the  Mississippi 
River;  and  in  some  portions  west  of  the  river,  owing  to  continued 
excessive  precipitation,  perhaps  30  per  cent  of  the  intended  acreage 
was  still  to  be  planted  on  May  25.  The  cool  weather  of  the  fii^t  half 
of  May  has  continued  to  retard  the  growth  of  the  plant  in  all  sections, 
and  the  dry  weather  east  of  the  river  has  delayed  germination  of 
much  of  the  late-planted  seed.  The  plant  in  the  eastern  sections, 
while  small  and  about  10  days  late,  appears  to  be  strong  and  healthy 
and  the  stand,  while  somewhat  imperfect  in  Alabama  and  Tennessee, 
is  very  satisfactory  in  Mississippi,  particularly  in  the  delta  lands  and 
the  northern  portion  of  the  State.  West  of  the  river  the  plant  is  from 
two  to  four  weeks  late,  and  from  central  Texas  and  Oklahoma  to 
southwestern  Arkansas  and  northwestern-Louisiana  much  replanting 
has  been  necessary,  owing  both  to  the  rotting  of  seed  because  of 
imfavorable  weather  conditions  and  to  the  low  vitality  of  the  seed 
itself,  which  suffered  from  adverse  conditions  at  harvest  time  last 
year.  In  this  portion  of  the  cotton  belt  the  fields  are  foul  with  weeds, 
involving  a  vast  amoimt  of  future  work  to  rescue  the  crop  and  nee- 
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essarily  interfering  serioiisly  with  the  completion  of  planting  and  the 
necessary  r^lanting  where  the  crop  has  been  killed  out.  Should  dry 
weather  follow  iu  this  bolt,  the  abundant  soil  moisture  may  prove  an 
asset  of  great  value  in  view  of  the  tendency  to  summer  droughts  in 
the  States  afifected. 

The  last  few  days  of  the  period  (report  relating  to  May  25)  in  the 
States  west  of  the  Mississippi  River  were  favorable,  with  warmth 
and  simshine,  and  great  activity  was  witnessed  in  the  cotton  fields. 
The  conditions  in  the  western  portions  of  Texas  and  Oklahoma  are 
exceptionally  favorable,  the  unusual  moisture  being  a  blessing  for 
those  sections. 

The  wheat  crop  (report  relating  to  June  1)  matured  in  fine  condition 
east  of  the  Mississippi  River  in  time  to  escape  injury  from  the  dry 
weather.  The  crop  in  Texas  is  also  reported  as  fine,  "notwithstanding 
the  excessive  rains,  and  it  is  an  extra  fine  crop  in  the  northwestern 
portion  of  the  State.  The  condition  in  Oklahoma  is  reported  as 
almost  ideal,  with  ample  raiofall  and  little  insect  damage.  There 
are  a  few  reports  of  rust.  Conditions  in  Arkansas  are  not  so  good, 
some  insects  being  reported  and  some  complaint  being  made  of 
dryness  in  the  wheat  section. 

The  winter  oats  east  of  the  Mississippi  River  are  in  fair  condition, 
especially  the  early  fall  sown,  but  the  spring  sowings  are  poor,  owing 
to  dry  weather.  Similar  conditions  exist  in  Arkansas.  In  Texas 
the  acreage  is  somewhat  reduced  by  winter  killing  of  the  fall-sown 
crop  and  the  condition  is  somewhat  lowered  by  excessive  moisture. 
There  is  some  rust.  In  Oklahoma  the  condition  of  oats  is  generally 
good,  but  not  equal  to  that  of  wheat,  and  the  acreage  is  restricted 
by  the  big  wheat  and  hay  acreage  in  that  State. 

East  of  the  Mississippi  River  the  hay  crop  has  suflFered,  although 
early  cuttings  were  very  good.  Much  of  the  hay  in  this  section  (cow- 
peas  particularly),  follow  oats  and  other  early  crops,  and  owing  to 
the  dry  condition  o''  He  soil,  planting  is  being  delayed.  The  condi- 
•:iVt>  it>  Arkansas  an^  .Ainaiqna  is  very  good,  but  in  Oklahoma,  while 
.n**  J.-      Vi  1C-  -fiTiA    .^      -,4-^jnfTTe  ir^    r^T\^   T-^orly  on  account  of  last 
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in  most  sections.  Berries  are  generally  poor,  having  suflFered  from 
freezes  or  drought. 

The  acreage  of  sugar  cane  has  been  very  markedly  reduced  generally 
in  the  commercial  sugar-producing  sections.  The  condition  is  poor, 
owing  to  cold  and  dry  weather,  except  in  Texas,  where  the  small 
acreage  shows  a  good  condition. 

Western  States. — General  crop  conditions  on  June  1  were  about 
106  per  cent  of  average,  being  114.1  in  California,  108.2  in  Colo- 
rado, 107  in  New  Mexico,  105.9  in  Utah,  104.5  in  Nevada,  103.8  in 
Oregon,  103.4  in  Idaho,  103.2  m  Wyoming,  102.6  in  Arizona,  100.4 
in  Washington,  and  98.9  in  Montana. 

The  Rocky  Moimtain  States  have  been  blessed  with  an  unusual 
amount  of  moisture  as  a  residt  of  heavy  snows  and  late  winter  rains. 
The  weather  is  frequently  mentioned  as  ideal.  The  irrigated  sections 
liave  ample  water  supphes  impoimded,  and  the  areas  devoted  to  dry- 
land crops  have  exceptional  supphes  of  ground  moisture.  This  -con- 
dition has  resulted  in  increasing  the  acreage  devoted  to  dry-land 
crops.  The  growing  weather  has  been  good,  particularly  for  grains. 
Fruits  and  tender  plants  have  been  somewhat  injured  by  late  frosts. 

Winter  wheat  is  generally  very  good.  Some  sections  of  Montana 
have  had  dry  weather,  with  some  restdting  deterioration  to  the  plant, 
but  elsewhere  moisture  is  ample  and  prospects  are  for  fine  and  ex- 
ceptional crops.  The  spring-wheat  acreage  is  mcreased,  owing  to 
favorable  conditions  for  planting  and  the  advantage  of  an  imusual 
supply  of  groimd  moisture  in  the  dry-land  areas.  The  condition  is 
recorded  generally  as  very  good  to  excellent. 

The  oat  acreage  is  also  increased  and  the  condition  is  superior  for 
the  same  reasons.  This  is  true  also  of  barley  and  rye.  The  value  of 
barley  as  a  staple  feed  crop  for  hve  stock  in  the  States  of  high  altitude 
or  latitude  with  a  short  growing  season  is  being  more  and  more 
recognized. 

The  hay  crop  throughout  this  grand  division  is  reported  as  extra 
good,  this  applying  to  both  the  seeded  forage  crops — clover  and 
alfalfa — and  to  the  native  grasses  on  the  open  range.  Grass  is 
superabundant.  Clover  acreage  is  increasing  rapidly  in  Idaho, 
Washington,  and  Oregon,  both  for  forage  and  seed  production. 

Colorado  promises  one  of  the  finest  apple  crops  in  the  State's  history, 
with  like  favorable  prospects  for  peaches  and  pears.  Fruit  prospi>cts 
for  all  the  remaining  States  of  this  grand  division  are  above  av(^rago. 
Some  damage  has  been  suffered  from  late  frosts,  but  this  is  offstit  by 
bumper  crop  prospects  in  other  sections. 

The  condition  of  the  hardy  vegetables  is  reported  as  fine,  but  the 
tender  plants  have  suflfered  generally  from  frosts. 

The  condition  of  sugar  beets  is  almost  normal,  or  99  per  cent. 
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Table  1.- 


GENERAL  SUMMARY  CONDITIONS,  BY  CROPS. 

■Condition  of  the  various  crop8  on  June  1^  expressed  in  percentages  of  their 
lO-year  averages  (not  the  normal)  j  on  June  1. 


Winterwheat 114.7 

Apples 110.8 

Alfalfa 108.6 

Sugar  beets 106.5 

Barley 106.0 

Uemp 1(M.8 

Pears 104.7 

Rye 104.3 

Peaches 104.2 


Raspberries 103.7 

Cantaloupes 102.6 

Spring  wheat 102. 0 

Luna  Deans 101.7 

Hay  (all) 101.5 

Oats 101.0 

Blackberries 100.5 

Pasture 99.8 

Onions 98. 3 


Cabbages 97.6 

Watermelons 96.6 

Sugarcane 96.5 

Clover 95.0 

Cotton 92.4 

Average,  all 102.2 


FLORIDA  AND  CALIFORNIA  CROP  REPORT. 

Table  2. — Crop  conditions  in  Florida  and  California. 


Florida. 

California. 

Crop. 

Condition  June  1— 

Condition 
May  1. 

Condition  June  1— 

Condition 

1914 

1913 

1912 

1914 

1913 

1912 

Mayl. 

PlneaDPles 

75 

82 

90 
90 

94 
90 
90 
85 
87 
80 
53 
89 
83 

80 
95 

Oranges 

92 

87 

70 
60 

90 

88 

96 

Lemons 

92 

Limes 

86 
84 
72 
70 
76 
68 

96 
82 
60 
45 
80 
80 

95 
96 
80 
55 
85 
80 

Grapefruit 

Peaches 

85 
80 
95 
96 
80 
65 
92 
85 
86 

65 
71 
82 
84 
60 
73 
87 
55 
77 

87 
89 
91 
91 
85 
88 
92 
85 
88 

Pears 

"Watermelons 

Cantaloupes 

Apricots 

80 

Prunes 

Olives 

Almonds 

80 

Walnuts 

Velvet  beans 

82 
78 
72 
85 
86 

Cowpeas 

88 
89 
76 
90 

91 
82 
93 

87 

Tomatoes  * 

Potatoes,  yield  per  acre 

Potatoes.  Quality 

»  Production  compared  with  a  full  crop. 
OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

In  early  June  prospects  for  the  Northern  Hemisphere  wheat  crop 
were,  excepting  a  few  countries,  fully  normal.  In  Asiatic  coimtries 
immediately  north  of  the  equator,  notably  southern  China,  British 
India,  and  Persia,  wheat  harvesting  was  finished.  The  yield  of 
British  India  is  oflScially  estimated  at  313,000,000  bushels,  against 
358,000,000  bushels  in  1913,  a  decrease  of  45,000,000  bushels.  Unoffi- 
cially the  Persian  crop  is  put  at  14,000,000  bushels,  a  deficient  yield 
compared  with  that  of  the  previous  year. 

In  countries  along  the  north  coast  of  Africa,  next  in  harvest  suc- 
cession, prospects  as  a  whole  are  less  pronaising  than  a  year  ago. 
The  Egyptian  wheat,  though  good  in  general,  has  been  injured  in  the 
Province  of  Menufia  by  storms  and  in  upper  Egypt  is  reported  below 
average.  In  the  eastern  and  coast  regions  of  Algeria  drought  in 
March  did  much  irreparable  damage,  but  in  other  regions  the  plants 
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were  widely  revived  by  April  rains.  Prolonged  drought  has  also 
seriously  affected  the  small  crop  of  Tunis. 

Throughout  the  Continent  of  Euf-ope  wheat  seems  in  general  to  have 
made  the  progress  toward  maturity  to  be  expected  at  this  season, 
notwithstanding  wide-spread  apprehension  at  times  of  deterioration 
in  some  countries  from  lack  of  sufficient  rainfall  and  unseasonably 
low  temperatures.  In  the  United  Kingdom  the  former  fine  prospect 
was  reported  in  late  May  as  well  maintained,  though  cool  weather 
was  then  retarding  growth  and  rain  was  needed  in  some  places. 

The  total  area  under  winter  and  spring  wheat  in  France  on  May  1 
has  been  officially  returned  as  16,045,000  acres,  as  compared  with 
16,175,000  acres  last  year  and  16,179,000  in  1912.  The  month  of 
May  was  characterized  by  violent  changes  of  weather,  and  it  is  now 
rcaUzed  that  a  satisfactory  outcome  of  the  French  4?rop  depends  upon 
continuous  favorable  weather  until  after  harvest. 

In  Spain,  Italy,  and  Portugal  the  ripening  grain  gives  general 
promise  of  bountiful  yields,  excepting  in  southern  Italy,  Sardinia, 
and  Sicily,  where  drought  is  said  to  have  seriously  curtailed  the 
output. 

The  States  of  north-central  and  south-central  Europe,  as  a  whole, 
report  prospects  about  normal.  In  the  Scandinavian  countries, 
Germany,  and  Austria  vegetation  is  somewhat  backward,  because 
of  dry  and  cool  weather,  but  no  actual  damage  has  resulted.  In 
Hungary,  the  former  discoiu-aging  outlook  for  a  full  crop  shows 
considerable  improvement  compared  with  a  month  ago,  and  in 
Roumania  the  fears  aroused  by  a  prolonged  drought  have  been  dis- 
sipated by  general  rains.  The  Roiunanian  wheat  area  has  been 
officially  returned  at  4,832,000  acres,  compared  with  4,011,000 
acres  in  1913  and  5,114,000  in  1912;  a  fair  yield  on  the  present 
acreage  now  seems  assiu^ed.  The  scant  reports  from  the  JJalkan 
States  indicate  conditions  of  growth  differing  in  no  important  respect 
from  those  of  ordinary  years. 

A  semiofficial  report  from  Russia  states  that  the  condition  of 
winter  wheat  there  was  "good"  in  66,  and  spring  wheat  ''good"  in 
65,  out  oj  72  governments.  Late  in  May  copious  rain  fell  in  nearly 
all  districts ;  the  benefit  to  crops,  which  in  some  places  were  beginning 
to  show  the  effects  of  drought,  was  inestimable. 

The  total  area  under  grain  in  Canada  is  provisionally  returned  as 
follows:  Wheat,  11,203,800  acres,  or  188,800  acres  more  than  in  1913; 
oats,  10,811,000  acres,  compared  with  10,434,000  acres  last  year; 
barley,  1^604,000  acres,  or  9,000  acres  less  than  a  year  ago;  and  rye, 
111,070  acres,  against  119,300  acres  in  1913.  The  condition  of  spring 
wheat  June  1  was  93,  winter  wheat,  79. 

48538**— Bull.  604—14 2 
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PROGRESS  OF  THE  WORLD'S  WHEAT  HARVEST. 

The  proportion  of  the  world  wheat  crop  which  is  harvested  each 
month  has  been  estimated  in  the  Bureau  of  Statistics  (Crop  Estimates) 
to  be  approximately  as  follows: 

Tablb  3. — Wheat  harvested  eath  months  per  cent  and  rmXlions  of  lusheh. 


Mantb. 


JanoBry.. 
February. 
Mareh 

S&";:::: 

June 

Iviif 


Pereent. 

MiiHrn 

bushels. 

5 

vn\ 

1 

38 

3 

113 

7 

202 

4 

150 

15 

562 

35 

1,312 

Month. 


Auiniat 

September. 
October... 
November. 
December. 


Total. 


Milliask 
bushels. 


[1) 


937 
75 


iia 


3,750 


*      I  Less  than  1  per  cent/— practically  none. 

The  proportion  of  the  crop  harvested  in  any  month  varies  from 
year  to  year  according  as  the  season  is  early  or  late,  and  also  as  the 
yield  is  relatively  large  or  small  in  the  different  latitudes.  The 
figures  given  are  merely  approximations;  the  percentages  have  been 
applied  to  the  average  yearly  world  production  of  the  past  five  years, 
in  round  numbers,  to  obtain  the  quantities  harvested- 

From  the  figures  shown  it  appears  that  the  world  harvest  season 
b^ins  in  December,  when  operations  start  in  Australia  and  South 
Arnica,  enlarge  in  January,  and  practically  end  in  February. 
India  then  commences,  and  increases  in  activity  through  March  and 
April-  In  April  harvesting  operations  b^in  in  such  coimtries  as 
Persia,  Asia  Minor,  and  Mexico.  In  May  activity  is  lessened,  for  then 
the  Indian  harvest  has  been  about  completexl  and  the  harvest  season 
is  crossing  the  Mediterranean  from  north  Africa  to  southern  Europe, 
where  harvests  do  not  become  general  until  June.  In  June,  July, 
and  August,  about  75  per  cent  of  the  crop  is  harvested,  the  season 
progressing  steadily  northward  during  these  months.  By  September 
harvest  operations  are  nearly  completed;  Scotland,  northern  Russia 
«^nd  Siberia  ^^'^  "'*ni>'1«>  l^oving  n  Mf*iAl*»ff  -  ror  from  August.  Prao- 
Acallv  "^r    •.-     -"  ...»         -...,.'.  ^v  r...,      ,,    ^.»^>KAr  AT\d  verv  little  in 


Tfc-,. 


»i.  ^. 


r  L 


«  A4         ^Ma'fll 


'^S. 


■  *f- 


^>-<i.ea  States  for  the 
*xLMAig  May;  in  the  past 
^av  3.5  per  cent;  thus. 


'*■■'.  '  ^  d 


«*«.rii  ir 


-^UAC  ^1  ^^\^y  piiues  has  advanced  4«6 
•ftd  <»  T-^«r  ago  the  advance  was  9.9 


THE  AGHICULTUBAL  OUTLOOK.  11 

per  cent,  and  the  average  for  the  past  six  years  has  been  an  advance 
of  15.0  per  cent. 

On  May  1  the  index  figure  of  crop  prices  was  about  14.5  per  cent 
higher  than  a  year  ago,  but  17.5  per  cent  lower  than  two  years  ago 
and  0.1  per  cent  lower  than  the  average  of  the  past  six  years  on 
June  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for 
meat  animals  decreased  1.4  per  cent  during  the  month  from  April  15 
to  May  15,  which  compares  with  a  decrease  of  3.7  per  cent  in  the 
same  period  a  year  ago,  an  increase  of  1.5  per  cent  two  years  ago, 
a  decrease  of  4.5  per  cent  three  years  ago,  and  a  decrease  of  4.8  per 
cent  four  years  ago. 

From  December  15  to  May  15  the  advance  in  prices  for  meat 
animals  has  been  6.5  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  10.3  per  cent,  and  two  years  ago  19.1  per  cent, 
while  three  years  ago  there  was  a  decline  in  price  of  10.8  per  cent 
during  this  period. 

On  May  15  the  average  (weighted)  price  of  meat  animals — hogs, 
cattle,  sheep,  and  chickens — was  $7.29  per  100  pounds,  which  is  3.1 
per  cent  higher  than  the  prevailing  price  a  year  ago,  14.1  per  cent 
higher  than  two  years  ago,  31.7  per  cent  higher  than  three  years  ago, 
and  1.0  per  cent  lower  than  four  years  ago  on  May  15, 

A  tabulation  of  prices  is  shown  on  pages  18-20. 


NOTES. 


Early  in  May,  1914,  transportation  charges  on  com  from  Argentina 
tlS  Chicago  were  reported  as  follows:  Ocean  freight,  Argentina  to 
Montreal,  7^  cents  per  bushel;  transfer  at  Montreal  from  ocean  vessels 
to  local  steamers,  2  cents;  freight  by  water,  Montreal  to  Chicago,  2i 
cents,  making  a  total  of  12  cents  per  bushel.  The  freight  rates  by 
water  fluctuate  with  changes  in  demand  and  supply  of  vessels  and  of 
available  cargo. 

The  average  production  of  wheat  per  capita  in  the  United  States  in 
1911-1913  was  7.4  bushels;  in  1891-1893  it  was  7.8  bushels. 
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Table  4. —  Wheal:  Acreage,  condition,  forecagt,  and  price,  June  1,  loilh  comparuont. 


Winter  Hbfflt. 

Sprtagwbat. 

All  vheat. 

..,. 

IB 

COD- 

tlcffl. 

FWe- 
year 
over- 

■S- 
ffl 

Acreage, 

CondHlon 

JUMl. 

Fm- 

year 

la 

malei. 

,SS. 

,i' 

Tolal, 

.... 

TCD- 

age. 

.... 

Five- 
flgf. 

F.c. 

r.t. 

P.c. 

«i^"o« 

ill*d,) 

K 

licru.' 

SI 

7 
32 

101 

's 

87 

!! 
i 

» 

& 

St 

SI 

I 

101 

9 

7 
96 
160 

TB 
101 

i 

ft.. 

W 
89 

86 
89 

7! 
81 

W 

M 

i 

88 

a 
a: 

»;is 

1,939 
9,900 

i;7si 

iis'.m 

3e,T0B 

B.7B3 
1,476 
21,390 

1,B17 

7M 
1,382 
»,238 
30,6flS 
33,flt€ 

6,27: 

lao 

^^tE^ 

07 

96 

ggl 

4,021 

1 

93 

St 

],79S 
63:772 
6,408 

59;  850 
S,M8 

BT 

i 

lis 

'% 

« 

94 

■4 

90,231 

Btmih  Dakota . 
Kentucky 

so 

99 
IM 

83 
101 

S3 

7a 

I 

87 

92 

K 
7fl 

as 

» 

1(0 

W8.DZ1 
10,370 

'3« 

4lisOI 
1,M! 

Bja 

'b2! 
S,fl98 

33^  OS! 
U,B9B 
8,113 

46,391 
9^037 

''1 

.?;S 

999 
7,936 

'1 
'■S 

8,6U0 
^7^7 

91 
90 

1 

^^^.''^'.'■■■■. 

In 

1 

NewMMlco... 
Jjiionii 

IK 
IDIi 

98 
101 

„ 

'!! 

98 
96 

91 

i 

; 

96 
94 
91 

6,fllf 

5;  aw 

^;399 

166 
llA 

E^-:--:- 

'S 

■Washinglon... 

91 

UcltrtSW™-. 

m.7 

80.  S 

K.O 

638,147 

Ml,212 

97-3 

17,960 

96.  S 

93,6 

J«2,13J 

"■"• 

84.4|    98.e 
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Tablb  5. — Oait:  Acrtagt,  cxmdition,  foreaat,  and  price  June  1,  tdlh  oomparuon). 


o«,. 

yiv(K 

/uu 

BMts. 

Acngii. 

"ffr 

1914  " 

PB 

Panot 
of 

Total  1914. 

1.4 

lo- 
ses. 

Itnal  ' 

1914 

Uibis 

Pa-rt. 

1 

M 
IK 

M 
IW 
103 

■i 

lOS 

ins 

103 
110 

102 

SB 

Aaa. 

2,000 

11,000 
1,188,000 

43.000 

no;  000 

230,000 
307,000 

4W,OO0 

45.000 

I.BM.OOO 

i.Kn.ooo 

4.331,000 

1, SIS, 000 

2,320,000 

si  oho:  000 

J,3I».000 

a|22»!ono 

■■ss 

XM.OOO 

i«:ooo 

40,000 
OBoioOO' 
1,081,000 

Bsolooo 

314]  ODO 

s;oon 

332;  OOO 

SM^ono 

320,000 

04 

I 

J3 
30 
M 
03 

B8 

M 

SB 
98 

1 

98 

oa 

94 
96 

Ht 

06 
34 
37 
St 

37 

St 

93 

73 

80 
8(1 
78 

96 

89 
90 
06 
96 

BtM*. 
(000  01 

3,«l 

flj 

329 
3fl.SB8 

3i;Ma 

3:410 

Jig 
11 

105. 0H2 
60.B28 

li!S 

1.092 
33,422 

Jlj 

IS,  292 

ilH.<t. 

""s 

S7 

342 
30.061 

J;a 

.2M 
.S39 

,0S3 

M,120 

u,e(io 

144, 02S 

47,021 

29,307 

II 

s,m 
2i,isi 

18,  «7 

is!  873 
0,399 
10,397 

1,413 

3,Si5 

376 

14,001 

13.493 

49 
63 
SO 

42 

4n 

62 
3S 

4S 

W 

„ 

W^^^           

100.0 

38,183,000 

S9,S 

«S,0 

U.0,2^ 

1,131.176 

40.0 
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Tablb  6. — Barky:  Aenage,  .jtidilion,  /onetul,  and  prux  Jvnt  J,  rniA  etnttparutmi. 


fy. 

State, 

.™„. 

Toii'lIUon 

Fonoit 
from 

}<A 

r;. 

Peirenl 

Total  !BI4. 

,.,. 

1^ 

year 

S-yrar 

Pit  a. 

W 
99 

1 

loa 

107 

6,  (inn 

].DI«I 

1S.0O0 

G.onn 
n.ono 

3S.KW 

m.oon 

fl96,(IU(l 
1,^0011 

a«;ooo 

3.000 

a.  000 
Miooo 

13,000 

igz 

laa.ooo 
_  i,<oa,ooa 

"I? 

1 

eft 

M 

H 

as 

/■frrt. 

H 

s» 

M 

(OOO^m 

3n 
l.OM 

no 

3.,T0ft 
10,015 

"•i 

2o,9Ta 
2.ns 

3.381 
3,836 

r.m 

MIS 

m 
z,ai8 

■■i 

'■| 

a,B30 

s.ws 

a!  en 
37:  NO 

i 

70 

M 

57 

38 
M> 

»,. 

KmtuBky 

(Q 

III 

« 

UnltoilBwtiH 

m.* 

[  7,^.<m 

Bf,5 

ft).l 

aurt,i:» 

m.B^i 

«.l 

BM 
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Tailb  7. — iiajf,  poMtttrt,  and  rift;  CoHdition  June  1,  v/ilk  eomparutmt; 

n^f,  and  acreage  of  rimrr  in  ptrcenlagr  tifUat  year. 
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prieeo/hay  and 


TiwconiBiw) 

no»«r. 

ALblla. 

Piji 

^ 

Hny  {»![). 

Jiyt. 

Ton 

^'J™ 

1 
|i 

1 

p 

3 

P 

(■nniJIiinn 

lunl. 

Jot*  J." 

j!;^ 

r.. 

i 

i 

3 

'V 

= 

it 

3 

h 

CO 

P 

P.c 

M 

a 

1 

w 

M 

TO 

se 
u 

S3 
BS 
BH 

S 

Wi 

M 
ina 

100 

93 
m 

100 

DB 
M 

W 

M 

■a 

tn 

80 

u 

E 

M 

i 

»7 

M 
BS 

a? 

r.cPc 

BS 
TO 

04 
Si 

B3 
8« 

86 

P.c 

r.t 

P.c. 
»* 

68 

92 

99 

SJ 

89 
101 

101 

97 
98 

p.c 
M 

BS 
S3 

92 

92 
BS 
8S 
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62 

rs 

J5 

N.irn 

m 

96 

75 
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Table  8. — Apples,  peaches,  pears,  and  berries:  Condition  June  1,  toith  comparisons  ar> 

prices  of  apples. 


Apples. 

Peaches. 

Pears. 

Black- 
berries. 

Rasp- 
berries. 

State. 

•  • 

Condition 
June  1. 

Price 
May  15. 

Condition 
Jime  1. 

Condition 
Junel. 

Condition 
June  1. 

Conditio: 
Junel. 

> 

ft 
1^ 

4 

If 

ft 

1 

t6 

Maine 

p.ct. 
98 
86 
95 
92 
90 

78 
88 
88 
86 
84 

80 
70 
80 
78 
68 

70 

P.ct. 
91 

86 
88 
86 
87 

87 
84 
72 
72 
69 

66 
58 
68 
59 
60 

58 

as. 

130 
140 

"i75' 

145 
140 
130 
125 
175 

"iso 

200 
120 
200 

170 

as. 

100 
124 
103 
125 
165 

"m 

93 
97 

102 
104 
119 
118 

184 

P.ct. 

P.ct. 

P.ct. 
94 
80 
88 
82 
85 

78 
73 
83 
76 
30 

69 
60 
60 
73 
68 

60 
70 
65 
61 
62 

80 
85 

P.ct. 
91 
86 
88 
83 
84 

87 
80 
67 
65 
53 

58 
51 
48 
54 
60 

56 
57 
56 
57 
50 

73 
71 

P.ct. 
91 
87 
90 
90 
87 

93 

87 
90 
88 
78 

88 
85 
91 
90 

78 

78 

P.ct. 
92 
92 
90 
90 
92 

95 
91 
88 
88 
'87 

88 
91 
91 
93 
89 

91 

P.ct. 
91 
86 
88 
90 
87 

91 
88 
90 
90 
84 

89 
82 
91 
88 
75 

76 

P.I 

New  Hampshire 

15 

"'25' 
43 

45 
20 
85 
60 
70 

72 
67 
73 
83 

77 

80 
72 
59 
62 
68 

52 

68 

"*68' 
69 

69 
63 
64 
58 
59 

59 
52 
53 
56 
65 

66 
73 
48 
54 
49 

61 

Vermont 

Mafisachusette 

Rhode  Ts^^Ti'l ...   . 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

• 

Delaware 

Maryland 

Virginia 

West  Virginia 

North  Carolina 

South  C€U*olina 

Georgia 

Florida 

Ohio 

71 
56 
50 

84 
79 
73 
53 
69 

69 
61 

58 

76 
78 
78 
66 
56 

175 
130 
124 

100 
140 

"m 

160 

110 
128 
132 

84 
120 
169 
138 
120 

87 
89 
81 

90 
96 
92 
90 
86 

87 
88 
86 

86 
85 
83 
82 

82 

87 
86 
81 

90 
94 
89 
87 
83 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa        

75 
67 

37 
46 

70 
60 

49 
43 

Missouri 

North  Dakota 

South  Dakota 

79 
70 
60 
73 

71 
65 
58 
60 
62 

60 
77 
95 
98 
97 

87 
75 
98 
80 
85 

88 
86 
81 

80 
67 
60 
59 

54 

58 
56 
60 
69 

66 
63 
90 
84 
75 

67 
65 
79 
66 

88 

89 
84 
81 

200 
240 
190 
160 

165 

196 
126 
142 
162 

164 

87 
80 
80 
91 

86 
85 
85 
85 
80 

76 
89 
97 
97 
98 

92 
85 
97 
97 
98 

95 
96 
94 

Nebraska 

50 
70 
78 

68 
58 
61 
52 
31 

20 
55 

42 

48 
54 

53 
62 
64 
64 
62 

62 
65 

62 
70 
68 

52 
47 
60 
55 
50 

30 
55 
95 

48 
50 
52 

46 
52 
53 
59 
61 

56 
50 
86 

80 
81 
95 

90 
86 
88 
90 
84 

79 
90 
94 

80 
81 
90 

94 
92 
90 
89 
82 

82 
89 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississinni 

125 
100 
155 

190 
180 
100 
275 
150 

230 
310 
120 
210 
110 

130 
175 
140 

95 

151 
144 
142 

Louisiana 

Texas 

/ 
Oklahoma 

Arkansas 

Montana 

Wyominc 

Colorado 

160 

"iis* 

"i28' 

115 
122 
125 

90 

75 
81 
98 
90 
73 

65 
76 
85 

50 

54 
63 
66 
55 
58 

71 
68 
76 

95 

83 
79 
89 
90 
80 

83 
75 
80 

58 

62 
74 
70 

"'so' 

87 
80 
79 

98 

91 
88 
96 
100 
97 

94 
96 
95 

83 

"96' 

"'92' 

95 
96 
94 

New  Mexico 

Arizona 

Utah    

Nevada 

Idaho 

Washington 

Oreeon 

California 

United  States 

73.7 

66.5 

146.4 

122.5 

61.7 

59.2 

68.4 

65.3 

87.5  1  V7  1 

89.0 

85 
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ii«g». 

B«fca„>., 

V..>.u.v«. 

Sheep. 

■WoqL     1  Milch  cows. 

n,,™.. 

SUle. 

i 

11 

i 

1-S 

3 

!l 

S 

If 

1 

!l 

i 

II 

1 

u 

ilV:::::::: 

;.70 

laoo 

g.£0 
8.40 

!:| 

T.ro 

T.SO 

T.ao 

i| 

7.J0 
T.OU 

a.so 

Y.» 

7:70 

7.70 

s.oa 

7.(» 
8.50 
7.10 

7.  SO 

7!% 
7!ta 

S.67 
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7:ao 
v.« 
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7:0s 

B.70 
fl.7S 

s 

a.  on 

7M 

7:30 
7!  77 

7.25 
8.03 

Onto, 

i| 

8.00 

730 

alio 
.» 

e.50 

6!70 

?:!! 

e.30 

fi.70 

4!  00 
sieo 

A.0O 
*.80 

7.00 
fl.BO 

fl.m 

S.20 
0.00 

B.SO 

e.u 
7.00 

e.bs 
bIao 

S.5S 

S.M 

3!  81 

!:S 

4. 81 

3.78 
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0.30 
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o!oo 
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8.00 

8.30 
7.  BO 

7.70 

7^10 

II 

8.33 

7.00 

4!  88 
6.00 

4. 75 

e.u 

8.08 

6:08 

11 
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S 

7  03 
8.M 
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4.40 
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30 

20 

30 
20 
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19 

18 

i! 

1 

23 
18 
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30 

30 
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23 

18 
18 

DoU. 
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S8.0O 
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W.(JO 
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«.00 
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3S.I0 
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6S.70 
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so.  30 
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i«a 
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DcU. 
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8.00 

e:40 

*;so 
i:so 

4:50 

4.M 
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sIto 

4.00 

S.10 
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3.(« 
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oloo 
i!oo 
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5:S! 
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sios 
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4.S5 
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4!  30 
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4.  40 

4.n 

4.76 
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R.S* 

3:00 

3.S8 
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a!  20 
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Table  \2.^— Averages  for  the  Uniua  States  of  prices  paid  to  producers  of  Jamx  products. 


Products. 


lloffi per  100  pounds. 

Beef  cUtlo do. . . 

Veal  calves do. . . 

Sheep do. . . 

Lnrabs do... 

Milch  cows per  head. 

Horses do. . . 

Honey ,  comb per  pound . 

Apples . .  .• per  bushel. 

Peanuts per  pound . 

Beans  (dry) per  Dushel. 

Sweet  potatoes do. . . 

Cabbages per  100  pounds. 

Onions per  bushel . 

Wool,  unwashed,  .per  pound. 

Clover  seed per  Dushel. 

Timothy  seed do. . . 

Alfalfa  seed do. . . 

Broom  com per  ton. 

Cotton  seed do. . . 

Maple  sugar p>cr  pound. 

Maple  sirup par  crallon . 

Hops. per  pound. 

Paid  by  farmers: 

Bran per  ton . 

Cloversccd per  bushel. 

Timothy  seed do... 

Alfalfa  seed do. . . 


May  15. 


1914 


S7.60 

6.33 

7.59 

4.87 

6.49 

59.85 

139.00 

.137 

1.46 

.a^i 

2.31 

.93 
2.05 
1.53 

.172 

7.87 

2.38 

6.77 

85.00 

2.^.56 

.123 
1.10 

.218 

28.08 
9.77 
2.97 
8.38 


1913 


S7.  45 
6.01 
7.17 
4.91 
6.66 
54.80 
145.00 
.138 
.94 
.047 
2.18 
.93 
1.58 
.87 
.163 
10.74 
1.76 
8.21 
53.00 
21.88 
.123 
1.08 
.134 

24.59 

12.90 

2.40 

9.75 


1912 


S6.79 

5.36 

6.23 

4.74 

6.16 

45.  &3 

144.00 

.137 

1.29 

.049 

2.52 

1.19 

2.98 

1.77 

.178 

12.53 

7.16 


8i.00 
19.21 

.116 
1.09 

.372 

30.18 


1911 


$5.72 
4.59 
5.68 
4.51 
5.74 
44. 54 
146.00 

.1301 
1.40 

.0181 
2.17 
1.01 
1.38 
1.29 

.147 
8.74 
5.24 


81.00 
25.46 


.209 
25.93 


1910 


$8.59 

5.23 

6.30 

5.79 

7.26 

42. 38 

148.00 

.132 

1.27 

.a52 

2.17 

.82 

2.77 

i.ai 

.228 
7.47 


199.00 


.166 
26.10 


Juno  15. 


1913 


$7. 61 
6.02 
7.53 
4.84 
6.36 
65.20 
146.00 
.139 
1.01 
.050 
2.23 
.91 
2.18 
.96 
.156 
9.77 
1.77 
8.08 
61.00 
21.54 
.121 
1.09 
.141 

24.67 

12.  47 

2.44 

9.73 


1912 


$6.65 

6.2i 

6.33 

4.52 

6.02 

45.84 

145.00 

.140 

1.08 

.0521 

2.02 

1.11 

2.67 

1.55 

.187 

11.69 

6.68 

8.47 

79.00 

19.24 

.116 

1.05 


29.35 

13.49 

7.37 

10.25 


April  15. 


1914 


$7.80 
6.29 
7.68 
4.96 
6.47 
59.60 
138.00 
.137 
1.37 
.041^ 
2.11 
.92 
2.23 
1.60 
.168] 
8.06 
2.28 
6.77 
89.00 
24.17 
.12.'] 
1.10 
.206 

28.50 
9.84 
2.95 
8.17 


1913 


$7.94 
6.08 
7.38 
5.16 
6.59 
55.34 
148.00 
.141 
.85 
.0481 
2.11 
.94 
1.15 
.79 
.177 
11.00 
1.74 
8.36 
58.00 
21.89 
.130 
1.10 
.150 

24.60 

12.90 

2.43 

9.99 


1912 


$6.78 

5.15 

6.22 

4.57 

5.98 

45.14 

142.00 

.138 

1.15 

.049 

2.37 

1.17 

8.17 

1.76 

.173 

12.91 

7.27 


101.00 
18.62 
.125 
1.08 

29.73 

Table  13. — Range  of  prices  of  agricultural  products  at  market  centers. 


Products  and  markets. 

June  1, 1914. 

May,  1914. 

1 
April,  1914. 

May,  1913. 

May,  1912. 

Wheat  per  bushel: 

No.  2 red  winter, St.  Louis. . 

No.  2  red  winter,  Chicago 

No.  2  red  winter,  New  York » 
Com  per  bushel: 

No.  2  mixed,  St.  Louis 

No.  2.  Chicaco 

Sa93^$0.95} 

.  95  -    .96 

1.  lOi-  1. 11 

.  70  -    .  70i 
. 70  -    .  70} 

$0.93  -$0.98} 

.94  -  l.OOl 

1.04  -  1.11} 

.69}-    .73 
.67-    .72} 

$0.92  -$0.96 
.92J-    .95} 
1.03  -  1.05 

.68^-    .71} 
.  64  -    .  09} 
.  71  -    .  76} 

.38}-    .41 
. 37  -    .  39| 
.60  -    .63 

15.00-17.00 

.39-    .44 

.22-    .22 
.29  -    .30 

8.00  -  8.95 

.24}-    .26} 
.23}-    .25 

.20-    .26 
. 17  -    .  18} 

. 13  -    .  16} 

$0.95  -$1.12 
.99}-  1.171 
1.12  -  1.15 

.56-    .61 
.551-    .60 
.62j-    .66 

.  35  -    .40} 
.35i-    .43 
.60-    .64 

14.00-16.50 

.20-    .23 

.20-    .21 
.28  -    .29 

8. 25  -  8. 75 

.27}-    .31 
.27-    .30 

.  21  -    .25 
.17-    .17} 

.12}-    ,14 

$1.16 -$1.25} 
l.lOf-  L20 
L18-  L27 

.79-    .85 
.76}-    .82} 
.83-    .87} 

.53-    .57} 
.50}-    .58 
.90-    .95} 

24.00  -2&00 

No.  2  mixed.  New  York ' . . . . 

Oats  per  bushel: 

No.  2,  St.  Louis 

.39i-    .40 
.39J-    .39} 
.65i-    .65} 

15.00  -16.00 

.38-    .40 

.  22  -    .23 
.31  -    .31 

7.95  -  8.00 

.27-    .27} 
.26i-    .26J 

.22}-    .24} 
.17i-    .17i 

.13}-    .131 

.38}-    .41 
. 37  -    .  42} 
.62-    .67 

15.00-17.50 

.38-    .41 

.22-    .23 
.30-    .31 

7. 80  -  8, 67} 

.25}-    .27 
.23}-    .26 

.22-    .24 
.17i-    .18} 

. 13  -    . 131 

No.  2,  Chicago 

Rye  per  bushel:  No.  2,  Chicago. . 
Baled  hav  per  ton:  No.  1  tim- 
othy ,  Chlcaeo 

Hops  per  pound:  Choice,  New 
York 

.40  -    .52 

Wool  per  pound: 

Ohio  nne  unwashed,  Boston. 

Best  tub  washed,  St.  Louis. . 
Live  hogs  jper  100  poimds:  Bulk 
of  sales.  Chicago 

.21-    .21 
.31  -    .35 

7.25  -  7.90 

Butter  per  pound: 

Creamery ,  extra,  New  York. . 

Creamery ,  extra,  Elgin 

Eggs  per  dozen: 

Average  best  fresh.  New  York 

Average  best  fresh,  St.  Louis. 
Cheese  per  pound :  Colored ,'  New 
York 

.26-    .35} 
.25-    .31 

.20}-    .24 
.16-    .17} 

.14  -    .16 

»  F.  o.  b.  afloat. 

« September  colored— September  to  April,  inclusive;  new  colored— May  to  July,  inclusive;  colored- 
August. 
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120 
107 
101 

.a 

K 

100 

« 

flfi 

88 
« 

SO 

ll 

172 
HO 

1*4. 

ilo. 

Bu. 

1 

1.00 

1.00 

1.0s 

11 

l,«fl 
1:58 

■l-W 

11 

■s 

.60 

.ea 

1.50 
l.flS 

Ii 

.35 

;| 

2.60 
3!  00 

lis 

a.  40 

3 

Lit. 

l.KSO 
l.GOO 

itSS'ciS"- 

w.o 

'ai.'fi 

32.3 

X.6 
lfl.0 

1! 

10.6 

l,T» 
1,300 

is!! 
8.0 

13.0 

1.540 

i 

»0 

B20 

'S 

i."«o' 

3!.0 
30.0 

wis 

SI 

i 

'so.' 3" 

is:  2 

i 

ii:! 

30.0 

2?:o 

27.0 

Sfl.0 
».3 

3B.S 

18.  S 

Ii 

20:0 

U.0 

s;2 

J*!"!™*" 

NwthDnkota. 

Sfi,;:r:::::::;:::::: 

TeoDMsae 

la 

33.0 

Is 

43.0- 

■i6:o- 

"io 

ll 

»!.0 
30.  S 

2a!s 

■15.0 

|s 

a.o 

31,0 

34!  G 

S9.S 

tl'.O 

43.0 
41.0 

43.J 

1! 

11 

29.0 

as:o 



fi4.0 

nnllcd  Stales 

31. S 

«,7 

ifl,a 

"■' 

30.2 

18,  S 

lll.S 

965.1 

10.1 

3».S 

1.7Q 

231.8 

22 


FABMEBS'  BXTLLETIK   604. 


COTTON  CONDITION  MAY  26. 

The  Crop  Reporting  Board  of  the  Bureau  of  Statistics  (Crop 
Estimates),  United  States  Department  of  Agriculture,  estimates,  from 
the  reports  of  the  correspondents  and  agents  of  the  bureau,  that  the 
ccmdition  of  the  cotton  crop  on  May  25  was  74.3  per  cent  of  a  normal, 
as  compared  with  79.1  on  May  25,  1913,  78.9  on  May  25,  1912,  87.8 
on  May  25,  1911,  and  80.4,  the  avwage  of  the  past  10  years  on  May 
25.     Comparisons  of  conditions,  by  States,  are  given  in  Table  15. 

Table  15. — Condition  of  cotton  May  25 y  1914y  with  comparisons  by  States. 


State. 


Virgin^ 

North  Carolina 

South  Carolina 

Gewgia 

Florida 

Alabama 

Missifflippi 

Louisiana 

Texas 

ArlrftTiiwy 

TeimesB«e 

«  Missouri 

Oklahoma 

Oidifomia. 

United  States 


May2S- 


im 


83 
76 
72 
80 
82 

85 
87 
82 
65 
79 

80 

86 

68 

100 


1913 


83 
76 
68 
09 
83 

75 
81 

81 
84 
85 

87 
90 

87 
96 


74.3 


79.1 


1912 


89 
87 
83 
74 
75 

74 
72 
69 
86 
73 

74 
74 
78 
96 


78.9 


1911 


93 
83 
80 
92 
95 

91 
86 
91 
88 
87 

83 
86 

87 
95 


10-year 


8S 
79 
80 
M 


70 

78 
81 


82 
83 

84 


87.8 


80.4 


For  purposes  of  comparison  the  condition  of  the  cotton  crop  in 
the  United  States  monthly  and  the  estimated  yield  per  acre  for  the 
past  10  years  are  given  in  Table  16. 

Table  16. — Condition  of  cotton  in  the  United  States  mxmthly  and  yield  per  acre^  1904^ 

191Sf  inchisive. 


VI 

91 
91 
»]' 


•AT 

90 
190- 


May  25. 

Jane  25. 

July  25. 

Aug.  25. 

Sept.  25. 

YWd 
per  acre. 

Pmmds 

lint. 

79.1 

81.8 

79.6 

68.2 

64.1 

182.0 

78.9 

80.4 

76.6 

74.8 

09.0 

100.9 

87.8 

88.2 

89.1 

73.2 

71.1 

207.7 

82.0 

8a7 

75.5 

72.1 

65.9 

170.7 

81.1 

74.6 

71.9 

68.7 

58.5 

154.3 

79.7 

81.2 

83.0 

76.1 

69.7 

194.9 

70.6 

72.0 

75.0 

72.7 

67.7 

178.3 

84.6 

83.3 

82.9 

77.3 

71.6 

202.5 

77.2 

77.0 

74.9 

72.1 

71.2 

186.1 

83.0 

88.0 

91.6 

84.1 

75.8 

204.9 

80.4 

80.7 

80.0 

73.4 

68.5 

187.2 
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APPIf  MOVEMENT,  1913. 

The  commercial  apple  crop  of  1913  was  consideraUy  less  than  in  the 
preceding  year,  as  indicated  by  the  quantities  of  apples  shipped  by 
rail  and  water,  which  amounted  to  64  per  cent  of  the  shipments  for 
the  preceding  season.  The  greatest  falling  off  was  in  the  North 
CenU*al  States  west  of  the  Mississippi  River,  where  the  movement  in 
1913  was  scarcely  one-third  of  that  of  the  preceding  season.  This 
low  average  is  borne  out  consistently  by  a  number  of  individual  reports 
from  apple-carrying  railroads,  all  of  which  show  very  small  shipments 
compared  with  the  season  before. 

It  is  to  be  noted  that  the  commercial  crop  constitutes  a  relatively 
small  part  of  the  total  applQ  crop  of  the  United  States,  possibly  as 
low  as  one-fourth  or  even  one-fifth  of  the  total  crop.  Hence,  it  is 
not  to  be  expected  in  all  cases  that  the  commercial  crop  will  increase 
or  decrease  from  year  to  year  at  exactly  the  same  rate  as  the  total 
crop.  An  estimate  based  upon  the  percentages  of  a  full  crop,  as 
published  in  the  Agricultural  Outlook  for  November,  1913,  indicates 
that  for  the  United  States  the  entire  apple  crop  of  1913  was  65  per 
cent  of  that  of  1912.  This  happens  to  be  practically  the  same  as  the 
relation  of  the  commercial  crop  of  1913  to  ihe  preceding  year.  In 
the  New  England  States,  the  South  Central  east  of  the  Mississippi 
Eiver,  the  Mountain,  and  the  Pacific  States,  whoso  full  crop  of  apples 
in  1913  was  represented,  respectively,  as  67,  65,  91,  and  68  per  cent 
of  the  1912  crop;  while  their  shipments  in  1913,  as  compared  with 
1912,  were  represented,  respectively,  by  65,  66,  95,  and  72  per  cent 
of  the  preceding  year.  With  the  other  geographic  divisions  the  agree- 
ment was  not  so  close.  The  full  crop  for  the  Middle  Atlantic,  South 
Atlantic,  North  Central  east,  North  Central  west,  of  the  Mississipj)i 
River,  and  the  South  Central  west  of  the  Mississippi  River,  in  1913, 
was  represented,  respectively,  by  55, 32, 83,  74,  and  72  per  cent  of  the 
1912  crops;  while  the  shipments  in  1913  equaled  69,  50,  67,  31,  and 
93  per  cent,  respectively,  of  the  preceding  season.  Such  disagreement 
between  the  full  crop  and  the  commerical  crop,  as  stated  above,  is  to 
be  expected,  especially  in  regions  where  the  noncommercial  apples 
constitute  a  large  part  of  the  total  crop. 

The  figures  shown  in  Table  17  are  based  upon  reports  from  a  largo 
number  of  individual  transportation  companies,  including  by  far 
the  greater  number  of  the  boat  hnes  in  apple-producing  regions  and 
railroads  operating  at  least  four-fifths  of  the  total  mileage  of  the 
United  States. 
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Table  17. — Apples  carried  on  railroads  and  boat  lines  in  the  United  8 totes ^  June  1  to 

Nov.  SO,  191S. 

[Representiiig  practically  shipments  out  of  producing  regions  for  the  crop  of  1913.  As  reported  for  about 
four-fifths  of  the  total  railroad  mileage  of  the  United  States:  also  for  all  but  a  few  boat  lines  in  apple- 
producing  regions.  Some  reports  refer  to  p^ods  different  from  the  one  mentioned  in  the  table,  out 
nevertheless  represent  practically  the  shipments  out  of  producing  regions  for  the  crop  year  .J 


Geographic  division.i 


New  England 

Middle  Atlantic 

South  Atlantic 

North  Central: 

East  of  Mississippi  River. 

West  of  Mississippi  River 
South  Central: 

East  of  Mississippi  River. 

West  of  Mississippi  River 

Mountain 

Pacific 

United  States 


1  Geographic  divisions  are  constituted  as  follows:  New  England:  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  Rhode  Island,  Connecticut:  Middle  Atlantic-  New  York,  New  Jersey,  Pennsylvania:  Swuk 
AUarUic:  Delaware,  Maryland,  District  of  C/olumbia,  Virghiia,  West  Virginia,  North  Caroliiia,  South  Caro- 
lina, Georgia,  Florida;  North  Central  f  out  of  Mississippi  Jiiver:  Ohio,  Indiana,  Illinois,  Michigan,  Wiscon- 
sin; toest  of  Mississippi  River:  Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakota,  Nebraska,  Kansas; 
South  Central,  east  of  Mississippi  River:  Kentucky,  Tennessee,  Alabama.  Mississippi:. tcMt  of  Mississippi 
River:  Arkansas,  Louisiana,  Oklahoma,  Texas;  Mountain:  Montana,  loaho,  Wyoming,  Colorado.  New 
Mexico,  Arizona,  Utah,  Nevada;  Pacific:  Washington,  Oregon,  Califomia 


Shipments 

reported 

June  1  t 

to  Nov.  30, 

1913. 

Percentage 

of  corre- 

Quantity. 

sponding  6 

months. 

1912. 

Bushels. 

Percent. 

1,114,000 

65 

12,023,000 

60 

2,234,000 

50 

3,893,000 

67 

1,837,000 

31 

80,000 

66 

791,000 

03 

2,537,000 

95 

4,144,000 

72 

28,653,000 

64 
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SUDAN  GRASS  AS  A  FORAGE  CROP. 

By   H.   N.   ViBALi,   Aeronamiat,   Office  of   Forage-Crop   Investigations. 

INTRODUCTION. 

The  discovery  of  this  new  hay  grass  (Sudan  grass)  came  about  as 
the  result  of  a  search  for  forms  of  wild  andropt^ons  which  do  not 
have  rootstocks.  It  is  acknowledged  by  agriculturists  that  Johnson 
grass,  which  belongs  to  this  group,  would  be  a  valuable  hay  plant 
for  the  Southern  States  if  it  were  not  supplied  with  aggressive 
undergroimd  stems.  Recognizing  this  fact,  an  organized  search  for 
forms  lacking  these  rootstocks  was  begun  under  the  direction  of 
Prof.  C.  V.  Piper,  in  charge  of  the  Office  of  Fcwage-Crop  Investiga- 
tions, with  the  assistance  of  the  Office  of  Foreign  Seed  and  Plant 
Introduction.  As  a  result  of  this  effort '  a  grass  was  obtained  under 
the  name  garawi  on  March  16,  1909,  from  Mr.  R.  Hewison,  Director 
of  Agriculture  and  Lands  of  the  Sudan  Government  at  Kliartum. 
One-half  pound  of  seed  was  received,  and  a  portion  of  this  small 
quantity  was  planted  at  the  Forage-Crop  Field  Station,  Chillicothe, 
Tex.,  that  spring.  The  grass  looked  very  promising  there  and  plans 
were  immediately  laid  for  extending  the  plantings  to  other  points. 
In  order  to  give  it  distinctiveness  and  assist  in  its  distribution,  the 
Dame  Sudan  grass  was  applied  to  it. 

DESCRIPTION  OF  SUDAN  GRASS. 

Under  cultivation  in  the  United  States,  Sudan  grass  has  shown 
itself  to  be  distinctly  an  annual.  In  only  two  instances  under  our 
observation  have  plants  lived  over  winter— at  Gainesville,  Fla.,  and 

'Piper.  C.  v.  Sudan  graaa,  a  new  drought -rtslstant  luj-  plnol.  V.  S.  Departmcnl  of 
Agrlcaltore,  Boreau  of  Plant  Industry  Circular  125,  1913. 

Onkler.  H,  A.  Some  QSw  graKsi-s  for  the  Soiilti.  In  Yeorl.ook,  riepartmeat  o(  .Ve:rl™l 
tore,  tor  1912.  pp.  400-504. 

Non. — Demands  for  Information  regarding  tlils  new  hay  plant  have  come  from  nearly 
ererj  section  of  the  United  States,  bul  more  especially  from  the  Southern  States,  where 
the  need  of  a  desirable  hay  grass  has  been  acute  since  the  advent  of  tbe  boll  weevil  forced 
dtrorslflcation  of  crops.  This  bulletin  is  deelened  to  meet  (his  demaod  by  making 
tbe  InfomatloQ  at  band. 
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Bard,  Cal.,  both  places  being  practically  frost  free.  This  grass  is 
very  closely  related  to  the  cultivated  sorghums  and  hybridizes  with 
lliem  readily.  The  fact  that  it  has  no  rootstocks  places  it  nearer  tho 
cidtivated  sorghums  than  is  Johnson  grass,  which  for  many  yearn 

has  been  credited 
by  some  botanists 
with  being  the  wild 
prototype  of  the 
sorghums. 

Sudan  grass  when 
seeded  broadcast  or 
in    drills    averages 
about      3       to      5 
feet  in  height  and 
has   stems   a   little 
smaller  than  a  lead 
pencil,  being  about 
three-sixteenths   of 
aninchin  diameter. 
If  grown  in  rows 
and     cultivated     it 
reaches  a  height  of 
6  to  9  feet,  and  the 
stems     are     larger 
than    usual,    being 
about  one-fourth  of 
an  inch  in  diameter. 
(See  fig.   1.)     The 
panicle  is  loose  and 
open,     very     inucli 
like  that  of  John- 
son   grass,    but     a 
little  larger  and  a 
trifle     more     com- 
pact.   The  hulls,  or 
glumes,  are  awned 
I"  —'ti-      -Hid  when  in  flower 
'*ten    purplish    in 
■;tii    /ehvMv  when  ripe.     The 
•  '■■"  "ommercial  seeil  rarely 
■'imorous  than  those  of 
■   -le  favonible  appearance 
tciep'"'   Kn-vc- r,  is  that  the 
;N"-V<      .  •'.       *iirh  Johnson 
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gniss  is  e<iuipped,  ure  oiitiivly  iibbCiit  in  8uiJan  grasH.     This 
ditFcreiice  is  shown  dearly  in  the  accoinpiinying  ligiire  illii 


fiii.  :;.— Yui 


young  seedliiif;  pIuiitH  of  the  two  grns,"H'M    (lig.  ii).     Siidiiii 
like  the  ciiltiviitvil  sorghmiis.  iifvcr  develops  anything  l>iit 
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roots,  therefore  it  can  not  become  an  obnoxious  weed  compftrable 
to  the  perennial  Johnson  grass.  Furthermore,  it  has  shown  no  tend- 
ency to  persist  in  fields  as  an  annual  weed  through  volunteer  seed- 
inga.  When  given  plenty  of  room,  the  grass  stools  very  freely.  It 
is  not  uncommon  to  find  over  100  stems  arising  from  one  crown.  This 
decided  tendency  to  stool  is  most  apparent  after  the  first  cutting,  and 
this  characteristic  makes  the  hay  from  the  second  cutting  usually  of 
finer  texture  than  that  from  the  first. 

TUNIS  GRASS. 

Another  form  of  Andropogon  sorghum  closely  related  to  Sudan 
grass  was  secured  from  Dr.  L.  Trabut,  Algiers,  Algeria.     This  has 


nis  grass,  but  it  seems  that  the  seed  originally 

■"■  's  devoid  of  rootstocks,  but  is  less  leafy 

Sudan  grass  (fig.  3)  and  has  the  char- 

->"i1   rpnd'b      iwing   to  the   formation 

'^a\i<    Tom  the  raehis 

-■    .   ■-!  ■-  ount,  ./f  the  seed  causes 

Auction  of  the  leaf  scar 

■•■•■        i-t   -i.,  ,aii,,         .eaves.     In  most  cases 

.    ,  ,'    K  a".,     -hile  the  leaves  are  yet 

J.  in    '     '■-■    Tr'^od  States  where 
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CUMATIC  REQUIREMENTS  OP  SUDAN  GRASS. 

Sudan  grass,  like  other  sorghums,  does  best  in  a  warm  climate.  In 
favorable  seasons,  where  the  growing  period  is  long,  as  many  as  four 
cuttings  can  be  obtained  in  one  year.  As  is  the  case  with  all  other 
crops,  in  determining  the  regions  of  greatest  importance  climatic  and 
soil  conditions  are  linked  with  the  acuteness  of  the  need  for  siic^h  a 
crop.  For  example,  in  the  present  instance  Sudan  grass  promises  to 
become  of  most  importance  throughout  Texas,  in  western  Oklahoma, 
western  Kansas,  western  Nebraska,  and  central  South  Dakota,  as 
illustrated  by  region  1  of  the  map  shown  as  figure  4.  This  is  not  be- 
cause it  makes  better  yields  here  than  in  region  4,  but  because  there 
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has  been  found  no  other  satisfactory  hay  plant,  generally  speaking, 
for  region  1,  while  in  region  4  timothy,  clover,  and  alfalfa  all  do 
well  and  there  is  no  strong  demand  for  another  hay  plant.  Region  1 
extends  north  to  the  south  line  of  North  Dakota,  because  in  the  cen- 
tral Great  Plains  the  summers  arc  sufficiently  warm  and  long  enough 
to  mature  one  cutting,  and  in  some  cases  two  cuttings  of  Sudim 
grass,  thus  giving  this  region  a  ha}'  of  good  quality  to  replace  the 
millets.  At  Brookings.  S.  Dak.,  it  has  done  well  for  two  years,  mak- 
ing hay  yields  nmch  in  excess  of  those  produced  by  millet  and  niatur- 
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ing  abundant  crops  of  seed.  In  the  southern  part  of  the  United 
States,  designated  on  the  map  as  region  2,  the  climatic  conditions  are 
also  favorable  to  the  production  of  this  grass,  but  there  are  found 
there  several  other  grasses  and  legumes  which  partially  fill  the  need 
for  a  hay  crop.  The  results  of  tests  in  this  region  have  been  quite 
favorable,  but  sufficient  data  have  not  been  obtained  to  warrant  recom- 
mending the  use  of  Sudan  grass  as  the  principal  hay  crop.  In  the 
southwestern  part  of  the  United  States,  included  in  region  3  on  the 
map,  Sudan  grass  will  no  doubt  be  extensively  grown  under  irriga- 
tion, since  the  yields  of  both  hay  and  seed  have  been  highly  satis- 
factory. Its  value  in  alfalfa-growing  communities  will  no  doubt  de- 
pend very  largely  on  its  ability  to  furnish  a  change  of  feed  without 
loss  of  tonnage. 

It  is  likely  that  Sudan  grass  will  supersede  the  millets  as  catch 
crops  in  most  of  the  region  east  of  the  Rocky  Mountains,  south  of 
the  southern  boundary  of  New  York,  and  north  of  Tennessee.  (Sec 
region  4,  fig.  4.)  The  yield  from  one  cutting  in  this  region  is  not 
apt  to  exceed  that  of  German  millet,  but  if  handled  properly  two 
cuttings  can  be  obtained  in  many  cases,  and  the  quality  of  the  hay 
is  much  superior  to  that  of  millet  hay.  Near  the  Gulf  coast  the 
humid  atmosphere  and  continuous  heat  favor  the  development  of 
the  red-spot  disease  (sorghum  blight)  and  thus  reduce  the  yield. 
(See  region  5,  fig.  4.)  This  is  true  to  some  extent  also  on  the  At- 
lantic coast  of  the  Southeastern  States. 

Continued  cool  weather,  such  as  one  encounters  in  high  altitudes, 
is  detrimental  to  the  growth  of  Sudan  grass.     This  fact  precludes 
its   successful   production   in   the  intermountain   section,   including 
most  of  Wyoming  and  Montana  and  considerable  of  Utah,  Colorado, 
Idaho,  Oregon,  and  Washington.     (See  region  6,  fig.  4.)     Results  in 
these  States  have  for  the  most  part  been  unfavorable.     At  Bums, 
Oreg.,  the  yields  of  Sudan  grass  varied  from  350  to  500  pounds  per 
acre.     At  the  State  experiment  station,  Corvallis,  Oreg.,  it  was  re- 
ported as  of  much  less  value  for  hay  than  vetch  and  oats.     At  Moro, 
Oreg.,  the  yield  was  1,780  pounds  per  acre,  but  even  there  it  was 
ioubtful   whether  it  would   supersede  grain   hay.     At  Adams,   in 
mnfilicT  Tri.   y,  Or^^or.^  it  did  poorly  also.     At  Walla  Walla,  Wash., 
.ci     -  t»'    -'^'^  tiTTi*  'mder  the  same  conditions  as 

^ol  .      *^        -    :'mv^^-      xix^L.^u^ii  alfalfa  is  usually  slow   in 

"  -         >ii  «n  -lUifiiHa  -'  ^188  ^4t,  it  made 
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*■         I  •      <  ,  H     1.1     J  |<.I1         ;« 


•  »   -^  I 
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the  soil  is  quite  sandy,  however,  the  yield  may  be  expected  to  be 
light.     To  do  well,  the  ground  must  be  fairly  well  drained. 

DROUGHT  ENDURANCE. 

The  value  of  Sudan  grass  under  conditions  of  extreme  drought 
has  not  been  definitely  established.  Reports  from  those  testing  it 
do  not  agree  on  this  point.  Reports  from  the  South,  where  lack  of 
moisture  has  been  combined  with  extreme  heat,  have  in  general  been 
favorable  to  this  grass  in  comparison  with  millets  and  sorghums. 
Farther  north  most  of  the  reports  indicate  that,  grown  under  ex- 
treme drought  conditions,  it  produces  less  than  millet.  It  may  be 
that  high  temperature,  which  is  known  to  be  necessary  to  the  best 
development  of  the  grass,  is  the  deciding  factor.  During  1913,  when 
the  drought  was  especially  severe  in  the  central  Great  Plains  region, 
direct  comparisons  of  Sudan  grass  and  millet  indicated  that  the  latter 
is  capable  of  making  better  yields  under  such  conditions. 

The  following  extract  from  a  letter  of  Joseph  E.  Maxwell,  super- 
intendent of  the  Kaibab  Indian  School,  Moccasin,  Ariz.,  is  interesting, 
as  showing  the  evident  difference  in  the  relative  behavior  of  Sudan 
grass  farther  south : 

AH  the  sorghum  planted  this  year  was  a  failure  on  account  of  the  extreme 
drought  early  in  the  season.  No  moisture  fell  to  wet  the  ground  from  early  in 
March  until  July  18,  and  then  the  ground  was  wet  to  the  depth  of  only  about 
3  inches,  ♦  ♦  ♦  The  Sudan  grass  was  planted  on  May  15,  while  the  ground 
was  quite  dry.  *  *  *  The  Kafir  com  and  other  sorghum  planted  in  the  same 
field  died  out,  but  the  Sudan  grass  kept  growing  through  the  dry  weather. 

A  photograph  accompanying  Mr.  Maxwell's  letter  shows  the  grass 
to  have  reached  a  height  of  over  5  feet.  Confirming  this  report  ar« 
the  experiences  of  F.  J.  McCarthy,  Boeme,  Tex.,  J.  R.  Stegall,  De- 
troit, Tex.,  and  others,  recorded  on  pages  17  to  20  of  Circular  125  of 
the  Bureau  of  Plant  Industry. 

It  is  possible  that  Sudan  grass  may  not  produce  as  much  hay  per 
acre  as  the  millets  under  exceptionally  unfavorable  conditions,  but  in 
ordinary  years  it  will  yield  two  cuttings  and  will,  like  other  sor- 
ghums, stand  semidormant  through  a  period  of  drought,  and  if  rain 
comes  before  the  end  of  the  growing  season  it  will  immediately  renew 
its  growth.  In  very  few  instances  have  millets  been  known  to  do  thii?. 
It  is  believed,  therefore,  that  during  a  term  of  12  or  15  years,  even 
considering  the  whole  Great  Plains  region,  Sudan  grass  will  outyieM 

millet. 

CULTURE. 

PREPARATION   OF  THE  SEED  BED. 

In  seeding  Sudan  grass  a  rather  firm  seed  bed  is  best.  Usually. 
when  it  is  desired  to  drill  the  seed,  the  ground  is  plowed  in  the  spring 
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and  harrowed  down  well,  as  for  corn.  A  cool  soil  delays  the  germi- 
nation of  the  seed;  hence,  si)ring  plowing  is  i)referable  for  the  seed 
bed,  because  it  assists  in  warming  the  soil.  No  fertilizers  are  neces- 
sary in  the  West,  where  the  soil  is  reasonably  good,  but  in  the  East  it 
is  probably  advisable  to  use  some  complete  fertilizer,  such  as  is  ap- 
plied for  corn.  No  experiments,  however,  have  been  carried  out  to 
determine  the  best  ])ractice  to  follow\ 


Pig.  5. — Sudan-prass  soodllngs,  showing  the  effect  of  planting  at  different  depths.  From 
left  to  right  tlie  plants  are  from  seeds  sown,  respectively,  I  inch,  l  Inch,  IJ  inches,  2 
'nch*»R    «♦''',  o  Ip"lie8  deep. 


^A-^v,   OF  SEEDING. 


lie  ,  jec    yt 
arm,  abr-i; 


t» — 


-— w  ^Sudan  grass  after  the  soil  has  become 

ij:    line  or  a  litti*^  paHi^^r.     When  sown  in 

.    >  i)0'M'  cftinf    .    .1.   ^  ^rowth  for  several 

»•    •    •  -^k  I'^cTuod  from  the  early 


r  i         •  .. 
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"^>e   experience   so   far 

..    lis  tests  indicates  that 
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1  and  15;  farther  north,  in  the  latitude  of  Oklahoma  and  Kansas, 
April  15  to  May  15  is  most  profitable;  and  north  of  that,  in  the 
latitude  of  Nebraska  and  South  Dakota,  May  1  to  June  1  has  given 
the  best  results. 

METHOD  OF  SEEDING. 

In  regions  of  nbundiint  rninfall,  fur  hay  production  the  I>est 
machine  for  seeding  is  no  doubt  the  common  grain  drill.  Well- 
cleaned  soeil  feeds  freely  from  this  drill,  and  it  can  be  distributed 
evenly  and  a  good  stand  thus  secured.  If  a  press  drill  is  used,  the 
ground  is  left  level  and  in  good  condition  for  the  mower.  Tlii' 
depth  of  seeding  has  but  little  effect  on  the  root  system  of  Sudan 
grass.     It  seems  lo  he  a  clmnicteri-^tic  of  the  grass  that  the  root 


system  begins  near  the  surfac-e  of  the  soil,  regardless  of  the  depth 
at  which  the  seed  is  placed.  (See  fig.  5.)  Tlie  best  depth,  everything 
considered,  is  from  one-half  to  1  inch,  but  where  the  soil  does  noL 
become  packed  the  ]>lant  will  force  itself  to  the  surface  even  from 
a  depth  of  3J  to  4  inches. 

In  the  semiarid  regions  for  hay,  and  in  any  locality  for  seed  pro- 
duction, better  results  are  obtained  by  seeding  it  in  rows  far  enough 
apart  to  allow  cultivation.  l"liis  can  be  accomplished  with  the  gnilii 
drill  by  stupping  up  a  sufficient  number  of  the  holes  so  that  the  row  ^ 
seeded  will  be  the  desired  di^^tanre  apart.  Where  only  the  ordinary 
corn  cultivators  are  available  for  the  work  it  is  best  to  place  the 
rows  36  to  4-.i  inches  apart.  (See  fig.  G.)  If  a  beet  cultivator  or 
some  similar  tool  is  available,  larger  yields  can  be  obtained  from 
rows  18  to  24  inches  apart.  The  latter  distance  (24  inches)  is  perhaps 
50306"— Bull.  (WIT.— 14— 2 
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as  close  as  practicable,  unless  horses  especially  trained  to  walk  be- 
tween the  rows  are  to  be  had.  If  such  is  not  the  case,  much  of  the 
stand  will  be  destroyed  by  trampling.  It  has  been  found  in  carefully 
planned  experiments  that  the  cultivated-row  plantings  are  apt  to 
give  the  larger  yields  under  irrigation.  Against  this  difference  in 
favor  of  the  cultivated-row  planting  over  the  broadcasted  field  will 
have  to  be  charged  the  cost  of  cultivation.  There  is  also  in  many 
cases  a  better  quality  of  hay  produced  from  the  broadcast  stand, 
owing  to  the  finer  stems.  The  grass  grown  in  cultivated  rows  is  apt 
to  be  coarse  and  therefore  not  so  desirable  for  market  hay.  For 
home  feeding  the  coarseness  will  be  of  little  disadvantage,  as  the 
stems  do  not  become  so  woody  that  they  are  refused  by  stock. 

RATE  OF  SEEDING. 

When  sown  broadcast,  IG  to  24  pounds  of  good  clean  seed  per  acre 
are  necessary.  In  the  arid  districts  a  light  seeding  is  most  profit- 
able, while  in  the  humid  sections  or  under  irrigation  24  pounds  per 
acre  is  none  too  heavy.  If  the  ground  is  weedy  or  the  seed  bed 
poorly  prepared,  30  pounds  is  better.  For  seeding  in  cultivated  rows 
36  to  44  inches  apart,  2  to  4  pounds  of  seed  per  acre  will  be  found 
sufficient,  while  in  rows  18  to  24  inches  apart,  4  to  6  pounds  per 
acre  will  be  required,  the  less  .quantity  being  used,  as  in  the  broad- 
cast seedings,  for  regions  of  light  rainfall.  When  a  seed  crop  is 
desired,  the  -rate  of  seeding  should  ordinarily  be  somewhat  less  than 
for  a  hay  crop. 

SUDAN-GRASS  AND  LEGUME  BflXTURES. 

The  suitability   of  Sudan   grass   for  growing  in   mixtures  with 
cowpeas,  soy  beans,  and  other  legumes  is  at  once  apparent,  for  sev- 
eral reasons.     Sudan  grass  grows  strictly  erect,  with  a  stem  stiff 
enough  to  support  the  vines  characteristic  of  most  legumes,  and  it 
thus  makes  the  harvesting  easier  by  keeping  the  legumes  off  the 
ground.     It  also  allows  them  to  cure  more  quickly  by  preventing 
the  leaves  from  matting.     It  is  low  in  protein,  which  is  prominent 
in  legumes,  and  thus  a  well-balanced  mixture  is  produced.     The 
yields,   although   they   are  not   often   as   great   as  that   of   Sudan 
^^rass  alone,  are  so  large  that  little  forage  weight  is  lost  by  the  inter- 
Tiixture  of  legumes,  and  the  feeding  value  of  the  hay  is  considerably 
-nhanced. 
The  ^  *'"^d«   ^MprnpiJ  from  such  a  mixture  in  1913  varied  from  1  to 

•  ^he  best  showing  was  made  at  the  Maryland 

•*  ^^l        1^       he  yields  averaged  about  3J  tons  of  cured 

n  ^.    i  *viinjT^-n  ^iivrt\   Virginia,  the  mixture  of 

'-'    »iiu  cowp—   i>^  *-  '         4-0  tons  of  cured  hay  per 

iTi^'^^  TV.       .     ..  ..    ,ir  cqme  variety  of  cow- 
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peas  made  a  yield  of  only  2.8  tons  per  acre.  (See  fig.  T.)  Sudan 
grass  in  mixture  with  soy  beans  the  i^ame  year  made  a  yield  of  4.4 
tons  per  acre. 

HABVESTING. 

The  most  tonimon  way  of  harvesting  the  grass  for  hay  is  with  a 
mower.  It  cures  readily  and  can  be  cut  in  the  morning  and  rakcl 
up  that  afternoon  or  the  next  day  if  the  sun  is  bright.  After  bundl- 
ing, it  is  placed  in  cocks,  similar  to  millet,  and  removed  from  these 
cocks  to  the  bam  or  stacks  after  it  has  thoroughly  cured.  The  leaves 
ure  retained  well,  and  if  it  has  been  cut  at  the  right  stage  of  maturity 
and  handled  properly  it  will  make  a  bright,  leafy,  sweet  hay  of  the 


very  best  quality.  Where  the  crop  is  desired  for  seed,  it  is  harvested 
like  the  small  grains  with  an  ordinary  grain  binder  and  allowed  to 
cure  in  shocks.  This  method  can  also  be  used  in  making  hay  in  this 
semiarid  regions  where  good  drying  weather  prevails,  so  that  Iho 
grass  will  cure  in  the  shock. 

Where  the  planling  is  made  in  cultivated  rows,  a  corn  or  row 
binder  can  be  used,  but  in  a  majority  of  cases  a  grain  binder  is 
preferable.  In  some  cases,  where  the  growth  is  rank,  troul)le  is 
experienced  in  getting  the  reel  over  (he  tops  of  the  plants  iiii<l  at 
the  same  time  cutting  a  short  stubble.  The  time  for  cuttini:  is 
governed  to  some  extent  by  the  fact  that  several  cuttings  are  ex- 
pected in  most  cases,  and  this  makes  it  most  profitable  to  cut  the 
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first  time  as  early  as  possible,  so  that  the  grass  will  have  more  time 
for  growth.  Sudan  grass  makes  the  best  quality  of  hay  if  cut  after 
full  bloom,  and  when  there  remains  no  chance  for  an  additional 
cutting  the  hay  will  be  improved  by  waiting  until  this  stage  of 
maturity  is  reached.  When  cut  for  seed,  the  first  heads  should  be 
fully  ripe,  as  the  stools  will  ripen  somewhat  later  than  the  main 
stem  and  there  is  little  loss  from  shattering. 

There  are  very  few  hay  grasses  which  are  injured  so  little  by 
standing  beyond  the  proper  stage  of  maturity  as  Sudan  grass.  This 
is  due  largely  to  the  numerous  stools,  which,  arising  from  the  base, 
mature  successively  later  than  the  main  stem  and  always  furnish 
immature  stalks,  even  when  the  main  stem  has  ripened.  There  is, 
in  addition,  the  fact  that  most  of  the  sorghums  hold  their  leaves 
well  and  make  the  best  quality  of  fodder  when  the  seed  has  reached 
the  dough  stage.  This  characteristic  makes  it  possible,  whei-e  nec- 
essary, to  extend  the  haying  process  over  a  long  period  without  any 
material  loss  either  in  the  quantity  or  quality  of  the  hay.  Such  a 
feature  is  of  great  impM>rtance  to  the  farmer,  since  the  cutting  time 
fcr  his  hay  often  comes  when  he  is  rushed  with  other  work,  or  his 
haying  may  be  interfered  with  by  rains  and  thus  prevent  him  from 
cutting  at  the  most  favorable  time. 

ROTATIONS. 

Sudan  grass,  being  an  annual,  can  be  fitted  into  any  rotation  with- 
out much  trouble.  Very  little  benefit  to  the  soil  will  result  from 
growing  it,  however,  as  it  is  a  rank  feeder  and  leaves  nothing  in  the 
soil  for  improvement  except  the  decaying  roots.  It  can  perform  no 
such  office  as  the  legumes,  which  are  known  tq  benefit  the  soil  by 
the  addition  of  nitrogen  through  nodules  on  the  roots.  It  will,  how- 
ever, furnish  hay  and  afford  a  change  in  crop,  which  usually  benefits 
the  soil. 

UTILIZATION. 

HAY. 

As  stated  previously,  the  hay  from  Sudan  grass  is  of  first-class 

,.inl'*v  and  the  yields  are  quite  satisfactory,  so  that  the  grass  will 

be  most  largely  utilized  as  a  hay  crop.    From  the  central 

'■••'  -.     •'  ates  south w«»    1  it  will  be  possible  to  get  two  cuttings,  and 

r^]f  int^iinnr*.         y-nriy  jis  four  cuttings  havc  bccu  secured. 

*^    •    -^  •  ij-  '^or  75  to  80  days  are  necessary.    The 

-    -  ^        '    -    '^  5  days  after  the  first  one,  and  the 

,         -    1—  •         ^-  -    ^^crpr-    ^0  to  55  davs.    This  means 

•      /'     V...      .     ,      vi^.        •        '  oeriod  of  six  months  to 

^»     .'•     .  ,    —       li^'^le  earlier  each  time 

-  - 'od.     This  was  done 
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at  Chillicothe,  Tex.,  in  1912.     A  plat  was  seeded  April  26  and  the 
following  cuttings  obtained : 


Date. 


June  22 

July  17 

August  20. . 
October  14. 

Total, 


Yield  per 
acre. 


8,800 


Growing 
period. 


Pound*. 

Dayn. 

2,110 

57 

1,810 

25 

8,050 

34 

1,800 

55 

171 


It  is  quite  probable  that  an  equally  large  yield  of  hay  of  better 
quality  would  have  been  obtained  from  three 'cuttings,  as  this  would 
have  given  time  for  each  cutting  to  reach  the  proper  stage  of  ma- 
turity. In  1913,  when  conditions  were  unusually  severe  in  the  Great 
Plains  region,  the  following  hay  yields  in  tons  per  acre  were  recorded 
for  Sudan  grass  when  it  was  sown  at  the  most  favorable  time:  In 
western  and  central  South  Dakota,  IJ  to  2  tons;  eastern  South 
Dakota  and  southern  Minnesota,  4f  to  5  tons;  eastern  Colorado  and 
northern  Texas,  1|  to  2J  tons;  in  the  eastern  United  States  (Mary- 
land  and  Virginia),  2J  to  3}  tons;  and  farther  south  (Tennessee, 
Mississippi,  Louisiana,  and  Florida),  2  to  5^  tons. 

These  yields  were  all  made  without  irrigation.  When  irrigated, 
the  yields  compared  favorably  with  Ihose  of  alfalfa,  as  shown  in 
the  following  pages.  In  a  few  localities  millet  has  given  a  slightly 
larger  crop  than  Sudan  grass,  but  comparisons  between  these  two 
crops  have  been  based  on  one  cutting  only.  When  the  very  much 
better  quality  of  the  Sudan-grass  hay  and  the  probability  of  two  or 
more  cuttings  are  taken  into  account  there  is  little  doubt  that  Sudan 
grass  will  eventually  replace  the  millets  as  the  most  widely  used 
catch  crop. 

FEEDING  VALUE. 

That  Sudan  grass  is  palatable  has  been  demonstrated  on  numerous 
occasions,  but  so  far  no  feeding  experiments  have  been  carried  out  to 
determine  its  digestibility.  It  has  been  reported  by  farmers,  how- 
ever, that  cattle  have  done  well  when  fed  on  the  hay.  Numerous 
analyses  of  the  grass  have  shown  it  to  be  about  the  same  in  chemical 
composition  as  Johnson  grass  and  timothy  hay.  The  percentage  of 
protein  decreases  from  the  heading  period  until  the  seed  is  ripe,  but 
the  value  of  the  grass  for  hay  is  no  doubt  as  great  about  blossoming 
time  as  at  any  previous  stage.  This  comes  from  the  increase  in 
yield  as  well  as  the  improvement  in  digestibility.  Nearly  all  im- 
mature forage  is  inclined  to  be  laxative  and  probably  does  not  re- 
main in  the  digestive  tract  sufficiently  long  to  permit  the  complete 
assimilation  of  the  food  elements. 
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VALUE  IN  IRRIGATED  SECTIONS. 


In  many  of  the  irrigated  sections  of  the  West,  where  alfalfa  is  the 
principal  crop  and  dairying  the  chief  industry  of  the  people,  alfalfa 
has  been  made  the  constant  and  the  almost  complete  diet  of  the 
cows.  The  continuous  use  of  this  high-protein  hay  has  caused 
digestive  troubles,  and  this  derangement  of  the  digestive  functions 
seems  to  disappear  promptly  when  the  feed  is  changed.  In  such 
sections  south  of  Oregon  and  Wyoming,  Sudan  grass  would  make  an 
excellent  crop  to  grow  for  mixing  with  the  alfalfa.  Yields  of  cured 
hay  obtained  under  irrigation  the  past  year  in  California  and  Ari- 
zona have  been  equal  and  in  some  cases  superior  to  those  from 
alfalfa.  At  Chico,  Cal.,  Sudan  grass  when  irrigated  gave  a  yield 
of  9.8  tons  of  cured  hay  per  acre  against  a  yield  of  8.3  tons  of  alfalfa 
hay;  at  Bard,  Cal.,  in  the  extreme  southern  end  of  the  State,  Sudan 
grass  on  favorable  soil  gave  a  yield  of  8  tons  of  hay  per  acre  against 
a  yield  of  7.9  tons  of  alfalfa.  The  yield  of  8  tons  at  this  place  was 
made  notwithstanding  the  fact  that  the  grass  was  planted  almost  a 
month  later  than  it  should  have  been.  At  Phoenix,  Ariz.,. the  yield 
of  Sudan  grass  was  7.8  tons  per  acre,  as  compared  with  a  yield  of 
9.8  tons  of  alfalfa,  and  at  Owens,  Ariz.,  it  made  a  yield  of  4.5  tons 
per  acre  with  only  one  irrigation  during  the  season. 

These  unusual  yields  of  hay  from  an  annual  crop  which  by  its 
nature  can  be  made  to  fit  into  any  rotation  will  no  doubt  mean  much 
to  the  dairying  industry  of  the  Southwest. 

The  percentage  of  moisture  is  apt  to  be  somewhat  greater  in  Sudan 
grass  than  in  the  alfalfa  when  the  weights  are  taken  directly  from 
the  field,  but  there  is  less  labor  necessary  to  handle  the  Sudan  grass 
because  the  maximum  yield  from  it  will  be  secured  in  three  cuttings, 
while  with  the  alfalfa  five  or  more  cuttings  will  be  required  to  pro- 
duce the  vields  mentioned. 

This  is  the  first  grass  yet  found  which  will  yield  under  irrigation 

in  the  Southwest  even  approximately  as  much  as  alfalfa.     It  can  be 

used,  therefore,  in  providing  a  change  of  feed  without  any  loss  in 

he  tonnage  obtained  from  the  land.     It  has  appeared  just  in  time 

-)  solve  this  problem  which  only  in  the  last  two  or  three  years  has 

^'^'^ome  acute  and  for  which  dairymen  have  just  begun  to  clamor  for 

.r^ln^^iri  Sudau  grass  IF  ^ot  as  rich  in  protein  as  alfalfa,  but  when 
>h  «i^«l^o  or  fe*^       uh  some  c^"^'^ntrate  r^ch  in  protein  the 

..,,.  »r*^i-       --  nriins     *  h*>^       ho    A.,         y'      nill       *  ill    Y^    ^ICarlv    Or 
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as  when  cured  for  hay.  Enormous  yields  are  secured  under  irrigation, 
because  the  growth  is  so  rapid  and  the  recovery  from  cutting  so 
prompt.  A  small  area  in  the  South,  where  the  rainfall  is  adetjuate 
or  where  irrigation  is  possible,  can  be  made  to  support  a  goodly  num- 
ber of  animals  by  this  method. 

No  trial  of  Sudan  grass  as  silage  has  as  yet  been  carried  out,  but 
judging  from  its  palatability  and  its  succulence  it  would  be  excellent 
for  this  purpose,  especially  in  mixtures  with  legumes.  A  mixture  of 
Sudan  grass  and  cowpeas  or  soy  beans  could  be  grown  for  silage  as 
well  as  for  hay.  Its  use  for  silage  will  no  doubt  be  very  limited, 
owing  to  the  ease  of  making  it  into  hay  and  the  fact  that  there  is  little 
waste  in  feeding  it. 

PASTURE. 

No  pasture  tests  have  yet  been  completed,  but  Sudan  grass  seems 
to  lack  several  of  the  essentials  of  a  good  pasture:  First,  it  is  an 
annual  and  the  ground  would  necessarily  be  soft  and  considerable 
injury  from  trampling  would  result,  since  it  does  not  form  a  turf; 
second,  live  stock  pasturing  on  it  would,  no  doubt,  pull  out  quite  a 
number  of  plants;  and  finally,  being  a  sorghum,  it  may,  in  some 
cases,  be  a  carrier  of  prussic  acid,  which  is  quickly  fatal  to  cattle 
when  occurring  in  considerable  quantity. 

SEED  PRODUCTION. 

Probably  in  no  other  feature  is  Sudan  grass  any  nearer  perfect 
than  in  its  seed  habits.  It  produces  seed  freely  in  a  loose,  open 
panicle,  which  is  carried  well  up  by  the  stem,  so  that  it  can  be  har- 
vested easily.  The  seed  is  retained  well,  and  thus  the  loss  from 
shattering  is  much  less  than  in  other  wild  forms  of  sorghums. 
The  seed  does  not  break  from  the  rachis  with  a  scar,  but  carries  a 
portion  of  the  rachis  branch  with  it.  Fields  have  been  left  standing 
long  after  the  seed  was  ripe,  and  except  for  that  eaten  by  birds 
little  was  lost. 

Harvesting  is  accomplished  most  economically  with  an  ordinary 
grain  binder.  When  the  seed  is  practically  mature^  Sudan  giass 
can  be  cut  and  bound  like  grain  and  left  to  cure  in  shocks.  It  may 
then  be  hauled  directly  to  the  thrashing  machine  or  stacked  in  the 
same  manner  as  grain.  The  thrashing  machine  used  for  wheat  and 
other  small  grain  will  thrash  and  clean  the  seed  perfectly  if  it  is 
well  matured  when  harvested.  If  cut  too  early  the  seed  will  })e 
chaffy,  and  there  is  likely  to  be  some  loss  from  being  blown  over 
in  the  straw  when  it  is  thrashed. 

A  clover  huUer  has  also  been  used  in  some  cases  with  success. 
Seed  thrashed  in  a  clover  huller  is  apt  to  be  more  thoroughly  freed 


16 


FARMERS      BULLETIN    005. 


from  the  glumes  than  when  thrashed  in  a  grain  thrasher.  The 
weight  of  the  seed  varies  from  30  to  40  pounds  per  bushel,  but  good 
seed  will  weigh  about  40  pounds  to  the  bushel  and  can  be  seeded 
without  trouble  through  the  ordinary  type  of  grain  drill.  The 
yields  are  such  that  seed  growing  at  present  prices  is  extremely 
profitable.  The  following  yields  per  acre  of  cleaned  seed  were 
obtained  mostly  from  small  plats,  but  they  are  indicative  of  what 
may-fee  expected  under  favorable  conditions :  In  Virginia,  450  to  500 
ITOumis;  Ohio,  800  pounds;  Minnesota  and  eastern  South  Dakota, 
800  to  1,400  pounds;  eastern  Colorado  and  northern  Oklahoma,  400 
pounds;  northwestern  Texas,  550  to  650  pounds;  southern  Texas, 


*)00  pounds.     VndtT  irrigation  the  yield  per  acre  at  Rocky  Ford, 
;olo.,  was  1,000  pounds;  at  Davis,  Cal.,  1,150  pounds;  at  Chico,  Cftl., 
-200  pou"'!*-'  nnd  at  Phoenix,  Ariz.,  2,250  pounds. 
""ii.    --  .    _..n  TlaT.ii;  -if  gndan  grass  may  be  expected  in  the  West, 

■  "     prevails.     (See  fig.  8.)     Owing  to  the 

.  i'     -•   "  1912  and  1913,  the  price  of  seed  has 

.„„      ...  .„.  ^.y  I  CT.  ■  ing  the  winter  of  1913-14  seedsmen 

.TM    *•  .       .    -■     ■  ,„ii..'^"   V"  th,-  EOfld,  and  farmers  sohl  it  in 

.      ''     "  =•■         n-.u-^        '''•-.ep  p.-;cnB  rfl"  not  long 
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azaminfttion  that  they  can  be  diBtinguished  (fig.  d),  and  this  fact 
emi^hasizes  the  importance  of  growing  the  two  grasses  separately. 
The  ^alteration  of  Sudan-grass  seed  would  be  an  easy  matter,  but 
Uie.l^ef  danger  doubtless  lies  in  accidental  admixture  through  tlie 
tion  of  seed  on  fields  infested  with  Johnson  grass-  To  a 
I  would  be  advisable  when  the  seed  becomes  abundant  to  use  oi^ 


that  produced  in  the  North  beyond  the  Johnson-grass  area.  It  is 
likely  that  in  time,  ns  the  demand  becomes  more  permanent  and  the 
fumere  are  educated  to  ask  for  seed  from  a  section  of  the  country 
known  to  be  free  from  Johnson  grass,  there  will  be  definite  areas  de- 
voted to  Sudan-grass  seed  production,  just  ns  there  are  regions 
devoted  to  the  production  of  German  millet  and  Kentucky  bluegrass 
seed.  Within  a  few  years  the  price  of  seed  will  no  doubt  be  reduced 
to  4  or  5  cents  a  pound. 
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ENEMIES. 

Diseases. — The  worst  disease  that  so  far  has  developed  is  the  so- 
called  sorghum  blight,^  more  appropriately  designated  as  red-spot. 
This  disease  is  characterized  by  the  appearance  of  distinct  reddish 
spots  or  blotches  on  the  leaves,  these  spots  gradually  spreading  until 
the  leaves  turn  brown  and  die.  Its  eflFect  on  the  plant  is  much  the 
same  as  rust  and,  like  the  rust,  it  is  most  destructive  in  warm,  humid 
regions.  Sorghum  blight  is  one  of  the  chief  drawbacks  to  the  culture 
of  Sudan  grass  on  the  Gulf  coast,  but  it  seems  possible  to  overcome 
this  weakness  by  the  production  of  disease-resistant  strains. 

Another  disease  which  is  apt  to  be  slightly  troublesome  in  the 
South  is  the  grain  smut  of  sorghum.  This  will  not  become  of  any 
great  importance,  however,  since  Sudan  grass  is  certain  to  be  used 
almost  exclusively  as  a  hay  crop. 

Insects. — Among  the  insects  which  are  to  be  considered  in  connec- 
tion with  the  growing  of  Sudan  grass  the  chinch  bug  and  grass- 
hoppers are  so  far  of  most  importance.  Grasshoppers  are  very  fond 
of  this  grass,  and  when  abundant  will  do  immense  damage.  Chinch 
bugs  also  like  it,  and  little  can  be  done  to  prevent  the  attacks  of  these 
pests  by  any  treatment  of  the  crop.  The  grasshoppers  can  best  be 
controlled  by  the  distribution  of  poisoned  bran  baits  around  the 
edges  of  the  field,  while  the  chinch  bugs  may  be  destroyed  in  their 
winter  quarters  through  the  burning  of  the  bunch-grass  and  trash  in 
which  they  usually  are  found  hiding,  or  their  access  to  the  Sudan- 
grass  field  is  prevented  by  means  of  dust  furrows,  ditches,  or  oil 
barriers.  The  sorghum  midge  also  is  destructive  in  the  South,  where 
it  prevents  the  formation  of  seed  in  Sudan  grass,  as  it  does  in  other 
sorghums. 

Animals. — Moles,  squirrels,  and  other  rodents  which  injure  the 
stand  of  perennial  crops,  like  alfalfa,  do  not  harm  Sudan  grass  much, 
because  it  is  resown  annually,  and  this  places  such  animals  at  a 
disadvantage. 

Weeds. — No  serious  weed  pests  interfere  with  the  production  of 
Sudan  grass,  for  the  same  reason  that  animals  ai'e  of  minor  im- 
portance, as  the  anniial  cultivation  of  the  soil  destroys  all  but  annual 

'^eds  a^^d  the  g^<^-    ^o^^o  ^-r>  -qpHly  fli»     snoh  wpods  are  not  likely 
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there  was  but  little  room  for  selection.  The  second  and  third  year, 
however,  it  began  to  show  signs  of  having  crossed  quite  freely  with 
the  sorghums,  and  in  these  hybrid  plants  and  their  progeny  there  is 
sufficient  variation  to  satisfy  any  breeder.  (See  fig.  10.)  Some 
decidedly  promising  silage  and  soiling  types  have  appeared  in  the 
progeny,  and  these  are  being  watched  and  propagated  with  the  idea 
of  developing  strains  adapted  to  special  conditions  and  uses.  It  is 
doubtful  whether  any  improvement  will  be  made  in  the  original 
grass  as  a  hay  type;  therefore  it  is  important  that  this  original  typ"- 
should  be  maintained  in  a  pure  state.  Its  fine  stems  and  sp]endi<I 
stooUng  characteristics  make  the  quality  of  the  hay  better  than  that 


from  the  sorphum-Sudan  grass  hybrids.  One  field  of  improvement 
which  looks  promising  is  that  of  resistance  to  disease.  A  nuniluT 
of  the  hybrid  progeny  grown  at  Arlington  farm,  Virginia,  in  191'i 
were  very  much  more  resistant  to  th'!  red-spot  than  others.  These 
are  being  developed,  in  the  hope  that  a  strain  which  can  endure  the 
humid  and  warm  atmosphere  of  the  Gulf  coast  will  be  obtained. 

SUMMARY. 

(1)  Sudan  grass  is  closely  related  to  the  cultivated  sorghums  ami 
is  thought  by  some  to  be  the  progenitor  of  this  group. 

(2)  It  was  obtained  from  Khartum,  Sudan,  in  1909. 

(3)  In  api>earance  it  is  similar  to  Johnson  grass,  but  it  is  sumc- 
what  more  erect,  taller,  and  has  a  broader  leaf. 
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(4)  It  lacks  entirely  the  underground  rootstocks  which  make  John- 
son grass  a  pest. 

(5)  Two  or  three  cuttings  can  be  obtained  from  it  under  favorable 
conditions. 

(6)  The  yields  vary  from  1  to  8  tons  of  cured  hay  per  acre. 

(7)  Its  seed  habits  are  good,  and  large  returns  are  now  l)eing 
secured  from  the  seed  produced. 

(8)  The  seed  of  Sudan  grass  resembles  very  closely  that  of  John- 
son grass;  therefore  farmers  should  use  seed  only  from  regions  free 
from  Johnson  grass. 

(9)  It  promises  to  fill  a  long- felt  want  for  a  hay  grass  in  the  South, 
and  will  likely  replace  millets  as  a  catch  crop  in  the  Central  and 
Eastern  States. 

(10)  It  does  not  do  well  in  sections  having  a  high  altitude,  because 
the  nights  are  generally  cool. 

(11)  There  seems  to  be  a  place  for  it  in  irrigated  regions  as  a 
forage  to  mix  with  alfalfa  hay. 

(12)  Chinch  bugs  and  grasshoppers,  among  insects,  and  the  red- 
spot  disease  are  its  greatest  enemies. 
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By  C,  H.  Lane,  Chief  Specialitl  in  Agricullural  Education,  and  Nathan  Banks, 

EtUomologieat  AuitUmt. 

INTRODUCTION. 

This  bulletin  su^ests  methods  of  collecting,  preparing,  mounting, 
and  preserving  insect  specimens  and  other  illustrative  materials  of 
Tarioua  sorts  which  can  be  used  by  teachers  of  agriculture,'  particu- 
larlj  those  teachers  who  have  not  had  special  training  along  agri- 
cultural lines  and  who  will  therefore  doubtless  welcome  specific  infor- 
mation as  to  how  to  prepare  materials  needed  for  illustration  and 
experimental  use  in  the  classroom. 

WHAT  MATERIALS  SHOULD  BE  COLLECTED. 

The  nature  of  the  material  which  the  teacher  should  aim  to  collect 
will  depend,  of  course,  upon  the  character  of  the  school  and  the  class 
of  work  which  is  taken  up,  as  well  as  upon  the  locality,  the  funds 
available,  and  the  time  which  can  be  devoted  to  the  work. 

In  general,  the  illustrative  materials  with  which  every  school  should 
be  provided  may  be  grouped  into  two  classes,  according  to  the  uses 
to  which  they  are  to  be  put:  (1)  Museum  specimens  and  samples 
which  are  to  be  kept  permanently  for  reference,  display,  and  strictly 
illustrative  purposes  only;  and  (2)  working  collections,  which  may  be 
used  for  display  and  illustration,  l>ut  the  chief  purpose  of  which  is  to 
supply  the  students  with  materials  for  class  study  and  experimental 
use.  For  instructional  purposes  the  latter  is  by  far  the  more  valu- 
able, but  a  permanent  collection  of  insect  specimens  and  samph^s  of 
various  other  materials  may  be  very  useful  to  any  school,  provided, 
of  course,  the  specimens  are  accurately  labeled  and  so  preserved  and 
mounted  that  they  are  readily  available  for  examination.     It  is  witli 

'  Thl*  buUMIn  Is  intmdBd  tor  tli«  use  of  teBchers  in  rural  scbonb  ihroughout  the  country. 
*Ufllhad9  of  c<dl«ctJng  plant  materiBlfl  for  this  purpose  are  dtecrlbed  in  Fennera'  BuUetIn  586,  whlcli 
nn  be  had  on  apjdlcBtion  to  tb»  Unlled  Saus  Depanmaat  of  Agricultuie,  WagbinglOD,  D.  C. 
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the  solution  of  this*  problem  that  it  is  intended  to  deal  particularly 
in  this  bulletin. 

Materials  for  class  use  should,  as  far  as  possible,  be  fresh  and  in  the 
natural  state  rather  than  in  mounted  form,  and  will  therefore  gen- 
erally be  collected  just  prior  to  the  time  they  are  wanted  and  put 
away  only  temporarily.  No  great  degree  of  care  or  skill  will,  in 
general,  be  necessary  to  do  this,  but  the  preparation  of  materials  for 
the  permanent  collection  in  a  school  museum  often  requires  con- 
siderable technical  knowledge  and  ingenuity  in  preparing  and  pre- 
serving the  specimens  and  preparing  convenient  receptacles  in  which 
to  keep  them.  This  is  particularly  true  where  the  means  at  hand  are 
limited  and  the  resourcefulness  of  the  teacher  must  be  relied  upon  to 
produce  inexpensive  methods  and  devices  of  home  manufacture. 

SOURCES  OF  THE  MATERIAL. 

In  recent  years  many  conmiercial  houses,  educational  institutions^ 
and  Government  bureaus  have  distributed  collections  of  specimens 
and  samples  of  various  sorts  to  schools.  Such  collections  are  of 
great  value,  imdoubtedly,  and  there  is  no  objection  whatsoever  to 
schools  securing  materials  from  such  sources  whenever  possible,  so 
long  as  they  do  not  rely  upon  these  sources  for  all  their  illustrative 
material.  It  is,  however,  a  much  better  policy  to  attempt,  as  far  as 
possible,  to  have  the  pupils  collect  and  prepare  their  own  materials 
from  ordinal  local  sources,  because  of  the  possibilities  for  educative 
work  involved  in  the  process  of  gathering  the  various  specimens. 

Every  commimity  affords  opportunities  for  collecting  insects  and 
other  materials  of  vital  importance  in  the  study  of  agriculture,  and 
the  work  of  gathering  these  specimens  will  afford  definite  tasks  upon 
which  to  center  the  interest  of  numerous  field  trips,  so  that  the 
danger  of  aimless  wandering,  which  so  frequently  makes  this  method 
of  instruction  devoid  of  practical  results,  may  be  minimized.  The 
instructor  who  takes  his  class  out  into  the  field  or  orchard  with  the 
definite  purpose  to  collect  insects,  for  example,  has  the  very  best 
possible  opportimity  at  the  same  time  to  teach,  not  only  identifica- 
tion of  the  local  insect  species,  but  also  useful  facts  as  to  their  oco- 
T^^mic  iTT>')ortance. 

GENERAL  SUGGESTIONS  FOR  FIELD  WORK. 

'  tc    "^portant  that  the  pupils  should  be  provided  with  notebooks 
.■■•     >c.xi«^ils  for  making  complete  and  accurate  records  which  should 
'-^pt  for  each  specimen  collected,  in  order  to  supply  the  data  neces- 
^    'Via  proper  labeling  of  the  mounted  specimen. 

\U   ^r      'hould  be  constructive  and  never  destructive. 
■^-  ■  -        •      isp^ta    except  tho^e  which  are  injurious  to 

..s  -.       ...  -nr^inoc  ^  *^nc      V>o,  vnijinj     ^nCOUfaged  tO 
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SUGGESTIONS   CONCERNING   THE   ARRANGEMENT   OF   MATERIALS. 

When  insects  or  other  materials  are  collected  for  ordinary  purposes 
of  study  and  reference,  it  will  generally  suffice  to  arrange  the  speci- 
mens in  their  logical  order,  according  to  their  scientific  classifica- 
tions. When,  however,  it  is  intended  to  prepare  a  set  of  specimens 
for  an  educational  display,  very  interesting  and  attractive  groups 
can  be  arranged  to  show  strikingly  the  agricultural  relationships  of 
the  particular  insects  in  question.  For  example,  a  display  might 
be  centered  about  some  farm  insect  pest  which  would  show  the  insect 
in  various  stages  of  its  development;  specimens  of  the  plants  upon 
which  it  feeds,  showing  the  injury  it  does  to  these  plants;  specimens 
of  other  insects  which  are  hostile  to  it;  and  pictures  of  birds  which 
prey  upon  it.  Exhibits  such  as  this  take  time  to  prepare,  but  they 
will  prove  enough  more  attractive  than  an  ordinary  collection  to 
warrant  the  extra  labor  and  thought  involved  in  their  preparation. 

COLLECTION  OF  INSECTS. 

WHAT  INSECTS  TO  COLLECT. 

When  proper  methods  are  followed,  the  collection  of  insect  speci- 
mens can  be  made  the  basis  of  a  great  deal  of  useful  instruction  in 
connection  with  the  subject  of  agriculture.  There  are  numerous 
species  that  are  really  beneficial  to  the  farmer,  and  these  should,  of 
course,  be  studied,  but  one  generally  thinks  of  insects  as  injurious  to 
agricultural  interests  because  of  the  great  number  of  species  that  are 
annoying  about  the  household  or  injurious  to  farm  animals  or  farm 
crops.  These  insect  pests  should  form  the  basis  of  most  of  the  work 
of  the  class  in  agriculture  rather  than  the  butterflies  and  harmless 
insects  of  purely  entomological  interest,  or  even  the  beneficial  species. 

It  should  be  the  aim  of  the  student  of  agriculture  to  collect  and 
become  familar  with  not  only  the  adult  forms  of  these  insects,  but 
also  their  laivae  and  pupae,  since  it  is  often  in  the  larval  stage  tliat 
these  pests  are  most  injurious.  Further,  the  pupil  should  become 
familiar  with  the  life  histories  of  the  various  species,  since  this  will 
often  furnish  the  key  to  the  proper  methods  of  combating  the  pests. 

EQUIPMENT  FOR  INSECT-COLLECTING  TRIPS. 

The  articles  necessary  for  coUecting  insects  arc  not  very  immcrous 
and  such  as  are  most  needed  can  be  made  by  the  pupils  or  the  teacher 
with  very  little  expense  or  trouble.  The  necessary  equipment  for  an 
insect-collecting  excursion  should  include  coUecting  nets,  killing 
bottles,  a  box  containing  some  vials  partly  filled  with  alcohol  in 
which  to  place  specimens  of  larvae  and  pupa?,  a  trowel  for  d'iggin 
specimens  out  of  the  earth,  a  sniaU  hatchet  for  breaking  open  rotten 
stumps,  some  sheets  of  newspaper  (^r  other  soft  paper,  size  alxnit 


IT 
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3  by  5  inches,  for  making  envelopes  in  which  to  put  delicate  specimens 
of  butterflies  or  moths,  a  small  bottle  of  chloroform  or  gasoline,  and 
a  small  band  satchel,  haversack,  or  botanical  specimen  ease,  with  a 
few  small  pasteboard  boxes,  such  as  pill  boxes,  in  which  to  put 
insects  after  taking  them  out  of  the  killing  bottle.  A  small  pair  of 
forceps  or  tweezers  will  also  be 
found  convenient  forhandling  some 
of  the  specimens,  and  a  pocket  lena 
will  be  ft  desirable  aid  for  the 
study  of  the  specimens  in  the  field. 


Fin.  1  .—HonMDiaile  ring  and  hniidle:  a  a',  ring; 
b,  stick  showing  grooves  eading  in  hale;  £,wira 
Inserled  in  groovaandboie,  and  wrapped  with 
twtae. 

TBB  INSBCT  NET. 

-\jiyone  i^h'    nake  a  satisfactory 

.tiect  net  (tu--      and  2).     All  that 

.,"^=q,r.    I     ,   bag  of  thin  ma- 

-■ipport  the  bag, 

'•i=+ened  to  the 

■  .        "  ■     ic  of  various 

—    -!        '■        ..  .ing  through  weeds  and  bushes 


Nft  and  killing  trattlc  tor  insect  collecting. 


t  is  best  to  have  a 

"ed  muslin  or  light  duck  cloth.     For  cap- 

lyinf  '"=«"■*«  a  light  net  of  cheesecloth 

'    — >i      .      .lo  begi""er.     The  material 

H  fi...  lo.       fi'vnert  collectora 
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As  a  rule  the  length  of  the  bag  should  be  twice  its  diameter.  The 
common  size  is  1  foot  in  diameter  and  2  feet  long.  The  bag  is  best 
if  made  to  taper  a  little  at  the  bottom,  and  the  edges  should  be  double 
hemmed  (French  seamed),  so  as  to  leave  no  free  edge  that  may  fray 
out.  If  the  bag  is  of  light  material,  it  should  be  sewed  to  a  band 
of  stout  muslin  at  the  top.  This  band  should  be  double  and  open 
at  each  end  for  the  insertion  of  the  ring,  or  else  sewed  on  the  ring. 
The  ring  may  be  of  any  heavy  wire  about  the  size  of  telephone  wire. 
Bought  rings  usually  have  two  q;r  three  joints  to  allow  for  folding, 
but  although  this  is  convenient  for  packing  it  is  not  important. 
The  wire  should  be  several  inches  longer  than  necessary  to  form 
the  ring,  the  extra  length  bent  at  right  angles,  and  the  last  half  inch 
again  bent  at  right  angles.  The  stick  or  handle,  about  2  or  2 J  feet 
long,  should  be  stout  but  not  too  heavy.  A  groove  almost  the  size 
of  the  wire  should  be  cut  on  each  side  near  the  end  of  the  stick, 
ending  in  a  hole;  then  the  bent  ends  of  the  ring  should  be  inserted 
in  the  hole  and  all  woimd  tightly  with  twine,  or  a  metal  jacket  slid 
over  the  ends  to  hold  them  in  place.  A  longer  and  lighter  handle 
of  bamboo  is  better  for  collecting  butterflies  and  dragon  flies.  It 
will  be  necessary  to  leave  a  few  inches  near  the  upper  end  of  the 
bag  unsewed  in  order  that  the  ring  can  be  inserted  into  the  band. 
This  part  can  bo  laced  up  with  a  string  and  the  ends  of  the  string 
tied  to  the  handle.  This  will  keep  the  net  from  sUpping  around 
on  the  ring. 

For  catching  small  insects  a  midget  net  of  6  or  7  inches  in  diam- 
eter is  useful  and  can  be  made  on  the  same  plan  as  the  larger  one. 
The  ends  of  the  wire  of  the  net  can  be  inserted  in  a  spool  and  a  stick 
for  the  handle  wedged  in  between  the  ends  of  the  wire.  This  net  is 
very  handy  for  collecting  insects  from  flowers  and,  in  fact,  for  general 
collecting.  The  material  for  the  bag  of  the  midget  net  should  be 
very  light ;  white  China  silk  lining  is  a  good  material. 

For  collecting  aquatic  insects  a  more  open  mesh  or  sieve  net  can 
be  attached  to  an  iron  frame  which  is  straight  on  one  side  and  bowed 
up  on  the  other.  With  cords  attached  to  each  side  this  may  be 
thrown  into  the  water  and,  after  sinking  to  the  bottom,  drawn  to 
shore.  Dredging  among  the  weedy  or  sedgy  parts  of  a  pond  is 
especially  productive  of  insects. 

Many  insects  are  attracted  to  Ughts,  and  a  strong  lamp  with  a 
reflector  to  throw  the  hght  upon  a  white  sheet  will  serve  to  attract 
many  insects,  particularly  on  sultry  nights.  A  mixture  of  sugar  or 
molasses  and  decaying  apples  smeared  on  trees  in  the  woods  will 
often  attract  moths  at  night.  A  bulVs-eye  lantern  is  useful  in 
examining  these  patches  in  the  evening. 

Many  insects  that  occur  on  the  trunks  of  trees  may  bo  cai)t\ired 
easily  by  putting  a  small  cyanid  vial  over  them;  thus  one  avoids 
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handling  the  specimens.  For  collecting  insects  from  the  branches 
and  leaves  of  trees,  an  inverted  umbrella  is  the  most  useful  implement. 
Hold  it  at  arms  length  under  the  tree  and  jar  the  limb  with  a  heavy 
stick.  A  sudden  shock  will  dislodge  many  beetles  and  other  insecte 
that  one  would  not  have  noticed  upon  the  tree. 

Cans  or  bottles  sunk  in  tho  ground  so  that  the  top  is  even  with  the 
top  of  the  soil  and  baited  with  meat,  a  dead  mouse,  rotten  apples, 
etc,  will  be  visited  by  various  insects.  Boards  or  pieces  of  bark  left 
on  the  ground  near  tlio  edges  of  woods  and  meadows  will  serve  as 
shelter  for  a  variety  of  insects,  and  if  visited  occasionally  one  will  find 
many  interesting  speci- 
mens. Alwaj-s  turn  back 
stones,  Ic^s,  or  boards 
after  examining  them  so 
that  they  will  continue 
to  attract  insects. 

Many  insects  occur 
among  dead  leaves  and 
moss.  These  may  bo 
sifted  out  on  a  white 
paper  or  cloth  by  the 
use  of  a  sieve  similar  to 
an  ash  sieve  but  with  a 
finer  mesh.  On  collect- 
ing trips  one  should  take 
along  some  empty  pill 
boxes  or  larger  tin  boxes 
for  caterpillars  and  other 
larviB. 

One  must  always  be 
careful  in  taking  insects 
from  a  net  not  to  crush 
them  nor  rub  the  scales 
Always  handle  specimens 


from  tlio  wings  of  butterflies  and  moths. 
1"  Vi*tlo  as  "ossib!" 

■P  KnUNG  BOTTLE. 


.^iii,  it  is  necessary  to  kill  it  with  as  little 
tossiblo  and  without  damaging  the  speci- 
.■  .r-^nt  *-om  human  beings  and  their  sensa- 

r f""!  r«-'f">t  organs  and  their  brains 

'•    •■        I-       ■     ■    mprobable  they  feel  much 
•       """^  their  legs  and  other 

■  "..I  ..^.i-'ng  th"""  in  any  way, 

■  ,.;.     --;+>...      hnir    .."■   'f-ding  on 
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their  internal  oi^ans  without  their  exhibiting  any  sign  of  pain; 
so  there  is  no  need  to  feel  that  we  are  harming  helpless  creatures  by 
collecting  insecta.  Still,  for  the  sake  of  the  effect  on  the  collector, 
it  is  not  well  to  gather  nor  destroy  more  than  is  necessary  for  this 
purpose. 

Insects  may  be  killed  by  a  vapor  of  chloroform,  ether,  sulphur 
smoke,  etc.,  but  by  far 
the  heat  way  ia  by  the 
vapor  of  potassium 
cyanid.  This  potas- 
fflum  cyanid  is  a  hard 
white  substance  which 
can  be  purchased  at 
drug  stores.  It  is  a 
deadly  poison.  The 
cyanid  may  be  broken 
into  small  lumps,  put 
in  a  bottle,  covered  with 
a  little  dry  plaster  of 
Paris,  and  then  with  a  layer  of  plaster  of  Paris  mixed  with  water 
so  as  to  cover  the  cyanid  about  one-quarter  of  an  inch.  The 
bottle  should  be  left  open  an  hour  or  so  to  dry,  and  then  kept 


Fia.  4. — Ifsthod  of  pbu 


tightly  corked  so  tliat  the  fumes  of  the  cyanid  will  bo  strong  enough 
to  kill  an  insect  in  a  few  moments  (fig.  3).  A  label  with  th<i  word 
"Poison"  should  be  pasted  upon  it.  It  is  well  to  place  some  crumpled 
strips  of  soft  paper  in  the  bottle  to  absorb  any  moisture  and  to  pre- 
vent the  insects  from  shaking  against  each  other.  A  well-made 
poison  bottle  ^^-ill  last  several  years.     The  bottle  should  be  of  thick 
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glass,  with  a  wide  mouth  and  a  tight  fitting  cork  that  does  not  set 
down  too  far  for  convenient  handling.  Some  make  a  poison  bottle 
by  wrapping  bits  of  cyanid  in  soft  paper  and  covering  aQ  with  blotting 


Fio.  6. — Method  of  pinning  large  beetles. 

paper  wadded  down  in  the  bottom  of  the  bottle.  This  does  very  well 
for  a  small  bottle  but  one  should  be  very  careful  to  have  bottles  of  thick 
glass.     Potassium  cyanid  is  a  deadly  poison  and  the  greatest  amount 

of  care  must  be  exer- 
cised in  handling  it  and 
if  any  is  left  over  or  a 
bottle  broken  it  should 
be  buried  deeply  in  the 
ground.  Poison  bottles 
should  not  be  left  open 
in  the  room  nor  left 
where  small  children 
can  get  at  them,  and 
older  children  should 
be  impressed  with  the 
possible  danger.  It  is 
best  that  the  teacher 
should  have  all  the  bot- 
"^^les  returned  after  each 
"^llecting  trip. 

Specimens  should  not 

^main   in    the   poison 

*     •  ■     -         ...  .'^s  v^^^  y^Uow  mark- 

»+.    .         -       iT..     ..    IX.      .J'--'       I    'juvn  to  red. 
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Most  entomologists  use  many  small  cyanitl  vials  or  bottles  of  only 
about  ^  to  1  inch  diameter  and  2  to  4  inches  long.  By  taking  several 
of  these  along  on  a  trip,  it  is  possible  to  keep  insects  of  different  sizes 
and  kinds  separate,  for  small  flies  are  apt  to  get  broken  if  put  into 
the  same  bottle  with  lai^e,  heavy  beetles.  It  is  best  not  to  put 
moths  and  butterflies  in  a  bottle  with  other  insects,  as  the  latter  are 
apt  to  become  covered  by  loose  scales  from  the  moths  or  butterflies. 

There  is  much  less  danger  in  handling  insects  than  is  popularly 
believed,  since  but  few  species  are  either  poisonous  or  likely  to  injure 
the  collector  by  biting  or  stinging.  Insects  like  the  wasps  and  bees  will 
sting,  of  course,  and  a  few  of  the  larger  beetles  may  pinch  or  bite,  but 
these  are  generally  well  known  and  there  are  but  comparatively  few 
imects  whose  bites  are  poisonous. 


dnlhAl  or  plnnine  fr 

PINNING  INSECTS. 

Common  pins  are  too  large  for  most  insects,  and  so  entomologists 
use  a  longer  and  more  slen<lpr  pin.  These  pins  can  be  purchased 
from  dealers  in  natural-history  suppUes  for  a  dollar  or  less  per  thou- 
sand. They  are  made  bright,  black,  or  japanne>d.  The  black  pins 
cost  a  little  more,  but  are  much  better  for  most  insects,  since  the  spec- 
imens will  not  verdigris.  Verdigris  is  a  poisonous  green  substance 
that  may  develop  on  an  insect  at  the  point  where  a  bright  pin  goes 
through  the  specimen;  it  injures  the  specimen  and  eventually  may 
destroy  the  pin.  Some  insects  never  verdigris,  but  those  iii:iects 
which  feed  on  woody  substances  and  many  that  live  in  the  water  are 
very  apt  to  verdigris  if  pinned  with  a  bright  pin.  The  pins  come 
la  sizes  according  to  number.  No.  2  is  a  very  good  size  for  most 
60699°— BuU.  606—14 2 
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insects,  No.  1  for  small  insects,  and  No.  3  or  4  for  the  large  ones. 
For  use  in  school  collections  No.  2  will  be  the  best  size. 

Most  insects,  like  butterflies,  moths,  bees,  and  flies,  should  be 
pinned  through  the  middle  of  the  thorax  (that  part  of  the  body  to 
which  the  wings  are  attached)  (figs.  4  and  5),  but  beetles  should  be 
pinned  near  the  upper  end  of  the  right  wing-cover  (fig.  6),  and  true 
bugs  through  the  scutellum  (a  triangular  piece  between  the  bases  of 
the  wings)  (fig.  7).  Grasshoppers  are  often  pinned  through  the  tip 
of  the  prothorax,  a  little  in  front  of  the  base  of  the  wings  (fig.  8). 
The  insect  should  be  pushed  fully  two-thirds  of  the  way  up  on  the 
pin,  and  the  collection  will  make  a  much  better  appearance  if  all  the 
specimens  are  of  an  even  height.     Those  specimens  too  small  for  a 

pin  should  be  mounted  on  micropins  (short  pieces  of 
slender  wire  having  a  pointed  end)  or  glued  on  the 
ends  of  slender  triangular  pieces  of  cardboard  called 
points  (fig.  9) .  When  the  micropin  is  used,  it  is  put 
into  one  end  of  a  small  oblong  piece  of  cork  and  a 
large  pin  put  through  the  other  end  of  the  cork. 
The  points  (about  one-third  inch  long)  may  be  cut 
from  any  fairly  stiflF  cardboard.  A  pin  should  be 
inserted  through  the  broad  end,  a  little  glue  or 
shellac  put  on  the  point,  and  the  insect  laid  upon 
it  with  the  back  outward,  and  its  head  away  from 
the  preparator  when  the  point  is  to  the  left  of  the 
pin.  Small  beetles  and  true  bugs  are  glued  with 
the  back  up  rather  than  on  the  side.  It  is  very 
important  that  all  specimens  be  correctly  identified 
before  they  are  permanently  assigned  to  a  place  in 
the  school  collection.  Entomologists  usually  have 
little  two-lined  labels  printed  in  diamond  type, 
giving  the  locaUty  where  the  specimen  was  captured 
and  a  blank  space  for  writing  in  the  date  of  capture. 
These  labels  are  put  well  up  on  the  pin,  a  little 
below  the  insect,  so  as  not  to  interfere  with  the  legs. 
^  or  school  purposes  labels  may  be  written  with  a  fine  pen,  care  being 
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Fig.  9.— Method  of 
mounting  small 
Insects. 


^ken  to  write  them 
*^«nts  should  hav 


ir    ^ 
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small  and  neat  hand.     Insects  found  eating 
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SPREADING  INSECTS. 

Itisects  should  hv.  j}i'C{>ai-e<l  uiid  luuunted  us  mum  an  possible  after 
they  are  collected,  for  if  they  are  left  for  any  length  of  time  tlic  wingw 
and  legs  will  become  stiff  and  easily  broken,  and  it  will  be  impos-tililo 
to  spread  the  wings  as  will  often  be  desirable  in  order  to  give  llio 
Mppcimeii  a  lifelike  and  attractive  appearance.  If  it  should  be  im- 
possible to  mount  the  specimens  until  they  have  become  rigi<l,  llicy 
can  be  relaxed  by  placing  them  for  a  time  on  a  piece  of  paper  in  ji 
box  partly  fiUed  with  moist  sand.  It  will  be  well  to  ptit  a  few  drop;; 
i>f  carbolic  acid  on  the  sand  in  order  to  prevent  molding.  After  being 
left  in  this  way  for  a  few  days  the  insects  will  generally  bo  sufficiently- 
relaxed  to  make  it  possible  to  motmt  them  without  great  difficulty. 


Butterflies  and  moths,  dragon  flien,  and  similar  insects  shoidd  Iiave 
their  wings  spreaii  out  at  right  angles  to  the  bo<ly.  Tht*  is  done  l>y 
the  use  of  a  spreading  b(»ard  such  as  is  shown  in  figure  10.  Two 
strips  of  some  soft  wood,  such  as  linden,  white  pine,  or  wliito  wood, 
arc  fastened  on  low  cleats  resting  on  a  bottom  boanl.  A  strip  of 
cork  is  fiLstened  to  the  umlersido  of  the  strips  to  cover  the  groove 
between  them.  The  pin  is  pushed  thi-ough  the  eork  until  the  body 
of  the  insect  rests  iipon  it,  and  the  wings  ai-e  then  stretched  out  on  the 
Ixiards  by  pullin;;;  thorn  foi-w'ard  with  a  ])iii  inserted  near  llie  fi'unt 
margin.  They  shoulil  be  pulled  out  fur  enough  so  that  the  hind 
margin  of  the  front  wiiigi  will  form  a  straight  line.  Then  ihe  winj?; 
should  be  held  in  place  by  strips  of  i>aper  jtiiuied  down  tightly  u( 
each  end.  Tlie  specimen  should  remain  on  the  spn'ading  boaid  for 
at  lea'^t  a  week,  so  that  when  removed  the  wings  will  stay  s]>read  urnl 
not  relax  to  the  normal  condition.     Care  shoidil  be  taken  in  placiu;; 
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the  stripa  across  the  wings,  so  as  not  to  nib  the  scales  from  the  wings 
of  butterflies  and  moths.  With  grasshoppers  it  lias  been  cuatomary 
to  spread  the  wings  of  one  side  only. 


If  it  is  desired  to  keep  the  insects  for  several  years,  it  is  necessary 
to  put  them  in  a  tight,  dry,  and  dark  box — tight  to  exclude  other 
insects  which  would  eat  them,  diy  to  prevent  mold,  and  dark  to 
preserve  their  colors. 


Fra.  11.— Covered  1x>i  for  insect  speclmeiu. 


f  nizes  of  boxes 
^  -Vl  inches  with 
a  a  shelf.     Th- 


inly usi'd  by  collectors.     One 

■qted  top  (fig.  1 1 ).     These  often 

is  a  larger   box   or   drawer 

e  glass  top.     These  drawers 

-nltin.'ta,  w-itli  three  or  more 

■   '""^tions,  can  be  pur- 

-  M.-iaiy  study  insects 

'^car  boxes  will  do 

.A.jii^i.  ■    ^  'ined  with  some 

,,.<■'   .<.       >'*ii,  or  corrugated 
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paper,  and  covered  with  suft  paper.  To  prevent  other  insDcts  frdiii 
coming  in  and  eating  tho  spiMiimona,  a  pinch  of  flake  naphthalene  nr  n 
naphthalene  cono  should  be  placed  in  each  box.  Within  the  box 
tho  spechnena  shouhl  be  arranged,  each  kind  hy  itat'lf  in  a  row.  A 
label  with  the  name  of  the  insect  can  bo  placed  behind  tho  row  of 
each  species,  or  attached  to  tho  first  Bpecimen  in  tho  row. 

In  recent  years  a  new  mount  has  been  developed  for  exhibiting 
insects  and  their  life  histories  and  it  is  most  cxceUent  for  use  in  schools. 
It  consists  of  a  pasteboard  box  about  one-half  inch  thick,  the  top 
having  a  glass  cover  (fig.  13).  This  box  is  filled,  not  too  tightly, 
with  cotton.  Tho  insect  is  spread  out  on  the  cotton,  the  top  prosseil 
dawn  an<l  held  by  pins.     These  mounts  can  be  purchased  from  dealers 


Fio.  12.— ri(nir  IxHi  tur 


ai]([  are  verj'  useful  for  ])a:^ing  ni'oiiiiil  in  n  class,  or  may  bo  Imng 
as  pictures  on  the  walls  of  the  schoolroom.  The  eggs,  caterpillar, 
chrj-salis,  and  tlie  udiUt,  as  well  as  a  i)art  of  the  ]>lunt  eaten,  call  all 
be  put  in  the  same  mount  and  thus  exhibit  the  life  history  of  tlie 
insi'Ct.  To  fumigate  the  specimens  perhaps  the  best  way  is  to  place 
in  the  box  with  the  specinieas  a  small  (in  lid  or  other  small  slialldw 
Vi-ssel  and  put  into  it  nbout  a  tablespoonful  of  formaldehyde  or  of 
carbon  bisulphid.  The  latter  substance  is  inflammalile  ami  shouhl 
not  bo  handled  near  a  lire.  The  fumes  from  both  these  substuuees 
arc  very  annoying  and  disagreeable,  hence  it  will  be  advisable  to  do 
this  fumigating  out  of  doors,  or  in  an  outbuilding,  never  in  ihe 
schoolroom. 
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The  specimens  illuatrating  this  life  histuries  of  insects  will  not  be 
complete  unless  the  larvse  are  preserved,  and  it  is  often  in  this  fonn 
that  the  creature  is  most  injurious  to  crops.  Furthermore,  there  arc 
some  soft-bodied  insects,  like  the  spiders,  which  can  not  be  preserved 

dry.  Thesp  speci- 
mens must,  there- 
fore, be  preserved  in 
fluids.  A  good  fluid 
for  this  purpose  can 
be  made  by  mixing 
10  parts  of  formalin 
(40  per  cent  formal- 
dehyde), 100  partsOS 
per  cent  alcohol,  and 
100  parts  distilled  or 
boiled  water. 

KEEPING  LIVE  IN- 
SECTS—BREEDING 
CAGES. 

One  of  the  most 
interesting  phases  of 
insect  study  is  the 
rearing  of  insects. 
The  simplest  way  is 
to  collect  the  co- 
coons attached  to 
yarious  trees  in  the 
autumn,  and  the  flue 
moths,  red,  brown, 
or  pea-green,  will  ap- 
pear the  following 
spring.  It  is  more  in- 
structive, however, 
to  collect  the  larvse 
or  caterpillars  and 
ilace  them  in  a  box 
">™  they  can  be 
-  ■pjilied  each  day 
"ith  the  proper  kind 
)l  leaves  for  food. 
iflgo  th""'-  skins  while 
(  .erpjl'-  ■■  the  pupa 
■>  r-      -,.     .lu:  cater- 
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pillars  from  getting  out  will  bo  suitable.     By  putting  moist 
the  bottom  of  the  box,  the  food  will  keep  fresh  a  longer  time. 

A  very  convenient  and  useful  breeding  cage  is  made  by  p 
lamp  chimney  in  a  flower  pot  (fig.  14),  the  top  of  the  chimney 
with  a  piece  of 
gauze  or  mosquito 
netting.  With  a 
saucer  outside  con- 
taining water  the 
sand  or  earth  in  the 
pot  can  bo  kept 
moist  so  that  twigs 
of  the  food  plant 
will  remain  fresh  for 
some  time. 

It  13  interesting 
to  keep  ants  in  an 
artificial  nest.  A 
simple  one  may  bo 
made  by  taking  a 
piece  of  board  at 
least  li  inches  thick 
and  about  12  inches 
square  and  making 
a  channel  1  inch 
wide  and  J  of  an 
inch  deep  all  around 
the  near  edge.  This 
channel  should  bo 
nearly  filled  with 
water.  On  the  cen- 
ter of  the  board  put 
two  pieces  of  glass 
about  8  inches 
square  and  between 
them  a  thin  layer  of 
soil  or  comminuted 
wood.  Cover  the 
top  glass  with  a 
blackened  board  or 
tin.  Anta  placed  between  the  plati^s 
and  if  fed  may  bo  kept  a  long  time. 

If  galls  of  insects  are  collected  in  tho  fall  or  winter  man 
mens  will  issue  in  the  spring.  Twigs  of  oak  and  otlier  trees  b 
in  the  fall  or  winter  may  contain  beetles  and  if  placed  in  a  r 


Fio.  14.— A  almplebreedlngcaRB  for  Insects, 

of  glass  will  <>xcavatc 
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insects  wilT  issue  and  fly  to  the  windows.  In  rearing  moths  or^^c^her 
insects  one  sometimes  finds  that  instead  of  the  expected  specimen 
there  appears  a  quite  different  insect.  This  is  usually  an  Ichneumon 
or  Tachina  fly.  The  young  of  these  Uve  parasitically  in  the  caterpillar 
and  destroy  it.  These  parasites  should  be  saved  and  when  possible 
the  name  of  their  insect  host  should  be  put  on  the  label. 

More  extended  directions  covering  special  kinds  of  collecting  can 
be  obtained  by  appljdng  to  the  United  States  National  Museum, 
Washington,  D.  C. 

COLLECTION  OF  ROCK  AND  SOIL  SPECIMENS. 

While  an  exhaustive  knowledge  of  geology  is  not  essential  to  the 
study  or  practice  of  agriculture,  it  is  important  that  the  student  of 
agriculture  should  be  familiar  with  the  more  important  types  of  soils 
and  the  processes  by  which  these  soils  are  evolved  from  mineral  or 
vegetable  sources.  For  this  reason  the  pupils  should  collect  and 
study  specimens  of  the  more  important  rocks,  such  as  granite,  sand- 
stone, and  limestone,  from  which  various  types  of  soils  are  formed 
by  decomposition.  These  rock  specimens  should  be  chipped  with  a 
hammer  to  a  convenient  size  and  shape  for  handUng  and  storing, 
say  into  rectangular  blocks  about  2J  by  4  inches  in  area  and  1  to 
li  inches  thick  at  the  center.  Each  specimen  should  bear  a  cata- 
logue number  or  a  label  indicating  the  kind  of  rock  and  the  place  of 
collection.  The  label  itself  may  be  pasted  on  a  smooth  surface  of 
the  rock  or  the  catalogue  number  may  be  painted  on  it  and  the  de- 
scription written  in  a  book  kept  for  that  purpose.  The  specimens 
may  be  kept  in  boxes  or  in  trajrs  on  cabinet  shelves  in  the  school- 
room. 

Besides  these  specimens  the  pupils  should  collect,  where  possible, 
rock  specimens  showing  evidences  of  the  natural  processes  by  which 
the  rocks  are  decomposed  to  form  soil.  Thus,  rocks  bearing  evidence 
of  weathering,  of  glacial  scratching,  or  the  wearing  effect  of  running 
«^ater,  should  be' collected  and  properly  described. 

To  show  the  process  of  soil  formation  by  the  decay  of  vegetable 

matter,  go  into  the  forest  where  there  is  a  deep  layer  of  leaf  litter  and 

take  up  a  section  of  the  soil  cover  down  to  the  mineral  soil.     Place 

111*    r  ^  qrlass  jar,  preserving  as  nearly  as  possible  the  positions  of  the 

^louK   .jrata — on  the  bottom  the  soft  black  mold  or  humus,  above 

IIP  *hc  1^  ft  If -decomposed  vegetable  matter,  and  on  top  the  fresh  layer 

^.v*..^  ii*ii  twigs — thus  showing  the  various  stages  in  the  formation 

iiUS. 

l'*'^^  specimens  of  all  the  types  of  soils  found  in  the  vicinity  and 

M^rrx  as  sand,  clay,  silt,  loam,  or  himms.     Keep  these  in  glass 

_   J  iheir^'^Yf.nres  and  colors  maybe  examined  readily.     Eadi 

'•  -I   '^f  couif.v     ^***^r  a  proper  label,  indicating  the  ^ype  of  soil  it 
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OTHER  XLLUSTRATIYE  MATERIALS. 

COMMERCIAL  FERTILIZERS. 

It  will  be  a  good  idea  for  the  school  to  secure  samples  of  commercial 
fertilizers  sold  on  the  local  market,  keeping  these  in  small  bottles, 
labeled  with  the  name  imder  which  the  product  is  sold^  and,  if  possible, 
its  composition. 

MANUFACTURED  PRODUCTS. 

By  way  of  illustrating  the  commercial  importance  of  farm  products 
interesting  collections  can  be  prepared  to  show  the  various  ways  in 
which  these  products  are  utilized  in  trade.  Thus,  a  series  of  articles 
might  be  prepared  to  show  the  products  which  may  be  manufactured 
from  com,  such  as  breakfast  foods,  com  sirup,  cornstarch,  com  oil 
com  rubber,  commercial  foods  for  live  stock,  paper  made  from  corn- 
stalks, cellulose  made  from  the  pith  of  the  stalks,  and  numerous  other 
articles.  In  like  manner,  the  uses  of  other  farm  products,  such  a3 
cotton,  oats,  wheat,  and  others  may  be  illustrated. 

LANTERN  SLIDES  AND  PICTURES. 

Nearly  every  well-equipped  school  nowadays  has  facilities  for  using 
lantern  slides  to  illustrate  special  lessons  on  various  topics.  No  sub- 
ject presents  greater  possibilities  for  the  use  of  slides  than  agriculture. 
Slides  which  will  be  of  interest  to  agricultural  students  can  be  pur- 
chased from  commercial  firms  or  from  other  sources,  or,  if  the  school 
can  not  afford  to  own  a  set  of  slides,  there  are  always  opportunities 
to  borrow  or  rent  special  sets  for  temporary  use.* 

Every  school  in  which  agriculture  is  taught  ought  to  own  a  collec- 
tion of  pictures  to  illustrate  the  work.  Photographic  prints  are,  of 
course,  the  most  desirable;  but  when  these  can  not  be  obtained,  half- 
tone cuts,  or  even  line  drawings  taken  from  the  pages  of  agricultural 
papers  and  from  similar  sources,  can  be  used  to  advantage.  In  many 
schools  either  the  teacher  or  some  of  the  pupils  will  have  cameras,  and 
thus  original  photographs  may  be  obtained  for  the  collection.  It  is 
suggested  that  these  pictures  be  mounted  on  good  quality  gray  card- 
board mounts  of  uniform  size  and  filed  upright,  under  convenient 
classifications  indicated  by  guide  cards,  in  a  drawer  or  letter  file.  It 
is  not  advisable  to  paste  pictures  of  this  sort  into  a  bound  scrapbook, 
since  in  this  form  they  can  not  be  so  readily  used  by  the  class. 

Some  of  the  kinds  of  pictures  which  should  be  collected  arc  the 
following:  Types  of  the  various  breeds  of  farm  animals;  views  of 
good  farm  buildings  and  well-arranged  grounds;  good  types  of  farm 
products,  such  as  well-formed  ears  of  com;    views  illustrating  the 

»  Lantern  slides  on  a^culture  and  forestry  can  be  purchased  or  borrowed  to  a  limited  extent  for  educ-a- 
Uooal  purposes  from  the  United  States  Department  of  Agriculture,  Washington,  D.  C.  Applicants  should 
write  to  the  department  for  furthem  information. 
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working  of  natural  processes  of  importance  agriculturally^  such  as 
soil  erosion;  views  of  different  kinds  of  farm  machinery  and  equip- 
ment; views  illustrating  experiments  and  demonstration  field  work 
carried  on  by  the  school.  Especially  interesting  are  pictures  which 
show  contrasts  of  good  and  bad  farming  methods.  It  will  be  found 
that  a  good  picture  collection  of  this  sort  will  prove  to  be  exceedingly 
useful. 

CHARTS  AND  MAPS. 

Much  more  use  can  be  made  of  charts  in  the  teaching  of  agriculture 
than  is  usually  done.  They  can  be  used  to  record  formulas  and  data 
which  may  be  wanted  again  at  some  future  time,  but  which  are  likely 

to  be  lost  if  placed 
on  the  blackboard 
where  they  may  be 
erased.  Thus,  plans 
for  the  reorganization 
of  farms  of  the  vicin- 
ity may  be  worked 
out  by  the  pupils  and 
charted  for  future  ref- 
erence; schemes  for 
proper  system  of  crop 
rotation  on  these 
farms  may  also  be  charted;  formulas  for  fertilizer  compounds  or 
spraying  mixtures  maybe  written  on  a  chart  and  kept  for  reference; 
and  drawings  of  various  kinds,  such  as  those  showing  the  various  cuts 
in  a  beef  carcass,  may  thus  be  prepared  for  general  use  (fig.  15). 

A  good  chart  can  be  made  by  the  use  of  heavy  manila  paper  cut 
into  sheets  of  convenient  size,  such  as  2J  by  3  feet,  these  sheets  being 
fastened  together  at  one  end  by  nailing  them  between  two  pieces  of 
lath.  Screw  eyes  fastened  in  the  ends  of  one  of  these  laths  with  a 
cord  tied  to  them  will  serve  to  support  the  chart  on  the  wall. 

ilaps  for  use  in  the  study  of  agriculture  should  be  chiefly  local  in 
^•^^acter.     For  most  regions  topographical  maps  and  soil  maps  may 
.V  ^otained.     H  will  be  well  also  to  have  a  map  o^  ^•^f'  forest  land  of 
i,])p  ""/^qlit^  *•'     os^iKIr  *;o  obtain  or*^ 


Fio.  15. — Chart  showing  cuts  of  beef. 
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THE  FARM  KITCHEN  AS  A  WORKSHOP. 

By  Anna  Babrows. 
INTRODUCTION. 

The  kitchen  is  the  workshop  of  the  home,  for  the  greater  part  of 
the  housework,  particularly  that  which  pertains  to  the  family  food, 
is  carried  on  there.  Aain  any  other  well-ordered  workshop,  it  is  essen- 
tial that  the  kitchen  be  conveniently  located  with  reference  to  the 
other  rooms  and  conveniently  built,  that  the  necessary  equipment 
be  provided  and  so  arranged  that  the  various  tasks  of  the  kitchen 
may  be  performed  thoroughly  and  rapidly  and  at  the  same  time  with 
the  least  expenditm'e  of  energy  on  the  part  of  the  housewife,  and 
that  suitable  provision  be  made  to  secure  the  personal  comfort  and 
well-being  of  the  workers. 

According  to  the  census  of  1910  there  are  in  the  United  States  over 
6,000,000  farms.  On  each  of  these  there  is  presumably  a  farmhouse 
and  a  kitchen.  In  each  of  these  6,000,000  farm  kitchens  at  least  one 
woman  is  working.  It  is  safe  to  say  that  in  fully  one-third  of  them 
the  housekeeper  has  the  assistance  of  relatives  or  hired  helpers.  A 
conservative  estimate  indicates,  therefore,  that  there  are  S,000,000 
women  working  in  the  farm  kitchens  of  the  country,  most  of  them 
many  hours  a  day. 

Improvement  in  the  arrangement  of  the  f  ann  kitchen  should,  there- 
fore, result  in  saving  the  energies  of  8,000,000  people,  and  make  their 
work  less  heavy  and  more  enjoyable.  The  kitchen  has  been,  and  too 
often  is  at  present,  living  room,  dining  room,  wash  room,  laundry, 
entry  from  outdoors,  and  passageway  to  other  parte  of  the  house, 
as  well  as  cookroom.  Even  in  houses  where  it  is  possible  to  use  the 
kitchen  for  the  preparation  of  food  only,  it  is  very  often  far  too  large 
and  is  used  for  work  which  might  better  be  done  elsewhere. 

The  use,  and  consequently  the  size  and  location  of  the  kitchen, 
varies  greatly  in  different  parts  of  the  country.  The  present  tend- 
ency, however,  is  toward  small,  compact  kitchens  used  only  for  the 
preparation  of  food.     Climate  affects  such  matters;  for  instance,  the 

Non.— This  bnllMIn  ts  af  Intrant  to  bum  women  tbroD^uat  Uu  eoiuitrr. 
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detached  or  semidetached  kitchen  of  the  far  South  is  there  logical 
and  desirable^  since  it  means  a  cooler  house. 

Each  housekeeper  must,  therefore,  study  her  own  conditions  and 
decide  whether  it  is  best  for  herself  and  her  household  to  make  the 
kitchen  a  "general-purpose''  room,  or  whether  another  plan  is  feasible 
and  will  result  in  more  comfort  for  all. 

There  should  also  be  cooperation  between  the  housewife  who  is 
to  live  and  work  in  the  house  and  the  architect  who  plans  the  house, 
especially  with  reference  to  the  kitchen,  that  the  important  views 
of  both  may  receive  due  consideration. 

RELATION  OP  KITCHEN  TO  OTHER  PARTS  OP  THE  HOUSE. 

While  the  kitchen  is  the  center  and  workshop  of  the  home,  its 
work  also  extends  more  or  less  to  other  parts  of  the  house.  In  plan- 
ning or  building  a  home,  it  is  of  greatest  importance  that  the  rela- 
tion of  the  kitchen  to  the  other  rooms  be  considered.  The  kitchen 
work  is  most  closely  associated  with  the  pantry,  dining  room,  and 
the  store  room,  cellar,  or  woodshed.  These  should  be  located  as  near 
and  conveniently  as  possible  to  the  kitchen  so  that  the  journeys 
which  must  be  made  so  often  between  these  rooms  will  be  as  short  as 
possible,  thus  saving  many  steps  and  a  great  amount  of  energy. 

Other  parts  of  the  house  which  are  closely  related  to  the  kitchen, 
although  to  a  less  extent,  are  the  entry,  or  other  place  where  wraps 
are  left;  the  toilet,  where  hands  are  washed;  the  laundry;  the  living 
room;  and  the  bed  rooms,  where  children  must  frequently  be  cared 
for.  Wherever  possible  these  rooms  should  be  located  within  easy 
access  of  the  kitchen. 

The  pantry  should  be  so  located  that  it  is  convenient  to  both  kitchen 
and  dining  room,  which  means  that  it  must  be  near  or  adjacent  to 
both.  To  meet  the  latter  condition,  it  is  often  located  between  the  * 
dining  room  and  the  kitchen,  and  is  then  designed  to  be  used  both 
for  preparation  of  food  and  for  the  storage  of  food,  food  supplies, 
china,  table  linen,  etc.  If  it  is  narrow  in  proportion  to  its  length 
and  located  lengthwise  between  the  two  rooms,  it  does  not  very 
appreciably  increase  the  distance  which  must  be  traveled  from  the 
kitchen  to  the  dining  room.  Two  pantries  are  sometimes  desirable, 
especially  when  there  is  an  abimdance  of  help  in  the  kitchen.  One 
of  these  is  generally  used  for  the  preparation  of  food  and  storage  of 
food  and  supphes,  while  the  other  is  used  as  a  serving  pantry  and 
contains  counter  space,  shelves,  and  drawers  for  the  storage  of  dishes 
and  table  linen,  and  a  sink  for  washing  the  dishes.  In  this  case,  the 
sink  in  the  kitchen  would  be  used  for  washing  and  cleaning  meat, 
vegetables,  and  cooking  utensils. 

Space  should  be  provided  in  the  kitchen  and  within  easy  access 
of  the  pantry  and  dining  room  for  the  work  table,  sink,  stove,  and 
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ice  box.  It  is  abo  desirable  that  provision  be  made  for  filling  the 
ice  box  either  from  the  outside  of  the  house  or  the  entry,  so  that  the 
person  filling  it  will  not  be  obliged  to  enter  the  kitchen.  This  will 
save  much  mopping  and  cleaning.  Refrigerators  can  be  purchased 
which  are  fitted  with  a  door  on  the  side  or  back  of  the  ice  chamber, 
and  an  opening  corresponding  to  this  door  may  be  cut  in  the  wall  of 
the  house  and  the  ch^t  filled  from  outside.  This  opening  should  be 
fitted  with  a  hinged  window  or  door  and  provided  in  winter  with  a 
heavy  screen,  so  that  it  can  be  left  open  and  the  ice  chest  kept  cold 
for  the  storage  of  food.  When  this  is  done  the  window  frame  should 
be  tightly  joined  to  the  refrigerator,  so  that  cold  air  may  not  come 
into  the  kitchen  as  well. 

A  shed  for  the  storage  of  fuel  or  other  general  storage  room  should 
be  located  within  easy  access  of  the  kitchen  and  on  the  same  level 
with  it.  A  separate  room  should  also  be  provided  for  laundry  pur- 
poses wherever  possible,  and  this  should  also  contain  a  sink,  so  that 
those  coming  into  the  house  from  out  of  doors  may  have  some  other 
place  for  washing  their  hands  beside  the  kitchen  sink.  A  closet  or 
some  other  convenience  should  always  be  provided  in  the  entry  for 
coats,  hats,  overalls,  etc. 

In  order  to  obtain  light  from  two  directions  and  '*  cross  ventilation  " 
the  kitchen  must  be  located  either  on  a  comer  of  the  house  or  in  a 
narrow  part  where  there  can  be  windows  on  opposite  sides.  Whether 
the  chief  exposure  shall  be  north,  east,  south,  or  west  is  a  matter 
governed  by  individual  preference  and  local  conditions.  A  kitchen 
which  receives  the  morning  light  is  usually  desirable. 

It  is  also  advisable,  if  possible,  to  locate  the  kitchen  so  that  clouds 
of  dust  will  not  be  blown  through  the  open  windows  from  the  road. 
It  is  of  even  greater  importance  that  the  kitchen  be  so  located  with 
reference  to  the  bam  and  other  outbuildings  that  the  prevailing  winds 
will  not  bring  unpleasant  odors  or  flies  from  them. 

There  should  always  be  one  door  from  the  kitchen  leading  out-of- 
doors,  either  directly  or  better  through  a  short  passageway,  and  also 
a  direct  communication  between  the  kitchen  and  the  dining  room. 
To  save  steps  the  pantry  should  contain  storage  space  for  the  dishes 
and  linen  used  in  the  dining  room  and  some  of  the  dishes,  towels, 
etc.,  used  in  the  kitchen. 

The  doors  between  the  kitchen,  dining  room,  and  pantry  should 
be  made  to  swing  both  ways,  so  that  they  may  be  easily  opened  when 
both  hands  are  full.  Such  doors  should  have  a  glass  panel  so  that 
persons  approaching  the  door  from  opposite  directions  can  see  each 
other  and  avoid  colliding,  and  they  should  also  be  provided  with 
some  form  of  door  check  so  that  they  will  remain  wide  open  when  so 
desired.  A  hook  and  staple  will  answer  the  purpose  if  one  does  not 
care  to  use  some  one  of  the  ordinary  commercial  devices. 
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In  loc&ting  the  kitchen  with  respect  to  the  other  rooms  it  is  much 
more  desirable  for  sanitary,  esthetic,  and  other  reasons  that,  if  a 
bedroom  is  needed  on  the  ground  floor,  it  be  separated  from  the 
kitchen  and  dining  room  by  a  hall  or  walL 

THE  MATTER  OF  FLOOR  LEVELS. 

The  kitchen,  and  so  far  as  possible,  all  of  the  rooms,  pantries,  and 
passageways  into  which  the  housekeeper  is  likely  to  go  often  from 
the  kitchen  should  be  on  the  same  level.  Steps  between  kitchen  and 
dining  room,  or  kitchen  and  porch,  waste  time  and  strength,  are 
dangerous,  and  may  be  the  cause  of  broken  dishes,  and  what  is  worse, 
broken  bones.  The  question  of  floor  levels  should,  therefore,  be  kept 
in  mind  particularly  when  old  buildings  are  being  remodeled. 

If  for  any  reason  kitchen,  dining  room,  and  storerooms  can  not  be 
on  the  same  level,  let  the  kitchen  be  where  most  light  and  air  are 
available. 

Basement  kitchens  are  undesirable  because  the  dampness,  poor 
ventilation,  and  lack  of  light,  which  are  apt  to  prevail  in  such  rooms, 
may  affect  the  health  of  the  worker  and  favor  the  activity  of  bacteria 
and  molds  which  cause  the  spoiling  of  food.  A  basement  kitchen 
very  often  means  a  difference  in  floor  levels  of  dining  room  and 
kitchen.  If,  however,  there  must  be  a  basement  kitchen,  a  dumb- 
waiter or  ''lift"  is  an  important  and  useful  addition. 

A  refrigerator,  a  cold  pantry,  window  box,  or  food  safe  should  be 
on  the  same  floor  as  the  kitchen,  instead  of  in  a  cellar,  to  save  time 
and  labor  and  for  sanitary  reasons.  Where  this  is  impossible  a  dumb- 
waiter connecting  with  the  cellar  is  again  desirable. 

SIZE  OF  THE  KITCHEN. 

In  determining  the  size  of  the  kitchen  the  housekeeper  must,  first 
of  all,  make  a  decision  with  regard  to  the  uses  to  which  the  kitchen  is 
to  be  f  ^  If  the  meals  are  eaten  in  the  kitchen  a  larger  room  is 
rpiinrAr    ;h«LTi  V  \%  is  uscd  for  cooking  only.     A  small  kitchen  may 
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On  the  lai^e  farm  during  harvest  the  feeding  of  numbers  of  extra 
men,  or  extra  work,  such  as  fruit  and  vegetable  canning  in  the  farm- 
house, cause  a  temporary  demand  for  a  large  kitchen.  It  is  better, 
however,  to  have  an  extra  kerosene  stove  and  to  estabUsh  a  temporary- 
kitchen  and  dining  room  on  a  porch,  in  a  shed,  or  in  another  room  for 
such  occasional  use  than  to  have  a  large  kitchen  and  to  travel  over 
its  great  distances  all  the  year  around. 

FLOORS*  WALLS*  AND  CEILINGS. 

All  surfaces  in  the  kitchen,  whether  on  floor,  walls,  or  ceiling, 
should  as  far  as  possible  be  plain  and  free  from  cracks,  ridges,  mold- 
ings, and  raised  forms  of  ornamentation,  for  such  places  not  only 
collect  dust  and  dirl  and  thus  increase  the  diflBiculty  of  keeping  a  room 
clean,  but  also  may  harbor  ants,  roaches,  and  other  pests.  The 
materials  used  in  the  kitchen,  on  either  walls  or  floor,  should  be  non- 
absorbent  and  easy  to  keep  clean. 

FLOOBS. 

Unfinished  wooden  floors  can  be  kept  clean  only  by  frequent 
scrubbings.  Even  hard  wood  floors  are  Ukely  to  show  spots  and 
stains  in  spite  of  such  scrubbings,  and  the  softer  woods  become  rough 
and  splintered.  The  roughening  of  soft  woods  can  be  prevented  to  a 
certain  extent  by  the  appUcation  of  paint,  and  hard  woods  can  be 
made  less  absorbent  by  the  appUcation  of  oil  and  special  commercial 
preparations.  Hard  woods,  for  instance  Georgia  pine,  are,  therefore, 
to  be  considered  among  the  mt)re  desirable  floor  coverings.  Unless 
well  seasoned  before  being  put  down,  any  kind  of  board  will  shrink, 
leaving  large  cracks.  These  may  be  filled  with  putty  or  with  one  of 
the  commercial  preparations  for  this  purpose. 

Floor  coverings,  such  as  carpets  and  mattings,  which  hold  dust 
and  dirt,  are  unsuited  to  the  kitchen.  Oilcloth  is  cheap  and  easily 
cleaned,  but  wears  out  quickly.  Linoleum,  a  material  made  of  cork 
or  wood  pulp  pressed  in  linseed  oil,  although  the  first  cost  is  large,  as 
compared  with  oilcloth  or  paint,  is  relatively  durable,  comfortable 
for  the  feet,  and  easily  kept  clean.  Another  advantage  is  that  a 
single  piece  may  be  cut  to  fit  the  floor,  thus  avoiding  crevices.  It 
may  be  protected  by  placing  small  mats  where  the  most  wear  comes. 

Whatever  the  material  of  the  floor,  constant  scrubbing  and  the 
excessive  use  of  soap  and  water  tend  to  wear  out  its  surface.  Much 
care  should  be  taken,  therefore,  not  to  drop  food  materials  on  the 
floor.  One  should  cover  with  pieces  of  paper  the  places  where  food  is 
likely  to  be  dropped  or  grease  to  be  spattered.  A  soft  brush  or  dust 
mop  will  keep  a  floor  in  better  condition  than  a  broom  and  render 
mopping  less  frequently  necessary.  A  dish  mop  of  hotel  size,  kept 
always  in  a  convenient  place  and  used  dry  to  remove  drops  of  water  or 
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other  liquids  accidently  spilled,  wiD  save  frequent  scrubbing  of  the 
entire  floor,  and  when  dampened  and  wrung  nearly  dry  can  be  used 
to  remove  spots  or  dust.  If  so  used  it  will  often  prevent  dirt  from 
being  carried  from  one  part  of  the  room  to  another. 

WALLS  AND  CEHilNGS. 

The  commonest  and  most  generally  satisfactory  material  for  walls 
and  ceiling  of  the  farm  kitchen  is  plaster.  The  lime  used  should  be 
properly  slaked  to  prevent  the  development  of  cracks  and  bUsters 
and  injury  to  the  surface  finish.  For  the  same  reason,  freshly 
plastered  walls  should  be  allowed  to  dry  thoroughly  before  the  finish- 
ing surface  is  appUed.  Instead  of  plaster,  some  of  the  various  compo- 
sition boards  may  be  used.  They  may  be  left  unfinished  or  they  may 
be  painted  or  papered  and  varnished.  The  joints  between  the  boards 
should  be  covered  by  narrow  battens,  making  tight  joints.  Steel 
wall  and  ceiling  coverings,  although  durable,  should  be  kept  well 
painted  to  prevent  rusting  by  steam.  The  woodwork  should  be 
shellacked  or  painted.  A  better  surface  results  when  a  coat  is  applied 
every  year  or  two  than  when  several  coats  are  applied  at  once.  A 
final  coat  of  enamel  paint  or  outside  varnish  is  desirable  for  such 
portions  of  the  woodwork  as  need  cleaning  most  frequently. 

The  most  desirable  finish  for  walls  and  ceiling  is  one  that  will  not 
peel  off  or  crack  and  that  can  be  easily  washed  or  very  cheaply  and 
readily  renewed.  For  walls  a  good  paint  gives  general  satisfaction. 
For  the  ceiling  the  most  satisfactory  finish  is  a  coat  of  whitewash  or 
one  of  the  good  commercial  substitutes  for  it,  which  should  be  renewed 
annually  or  biennially.  Such  finish  used  on  walls  can  be  easily 
renewed. 

Wall  paper,  unless  varnished,  is  very  easily  loosened  by  the  steam 
from  kettles.  A  wall  covering  resembling  oilcloth  is  somewhat  more 
expensive,  bul  it  is  more  durable,  and  has  a  smooth  washable  surface. 
A  damp  cloth  on  a  broom  or  a  large  sponge  in  a  mop  holder  will  serve, 
with  an  occasional  washing,  to  keep  this  or  a  painted  surface  clean. 
Tiles  and  vitrified  brick,  well  glazed  and  matched,  afford  an  excellent 
wall  surface,  but  they  are  costly.  Metal  tiles  are  cheaper  arid  nearly 
as  satisfactory. 

The  best  color  or  tint  for  the  kitchen  walls  is  determined  by  the 
location  and  lighting  of  the  room.  Light  colors  are  preferable  for 
dark  rooms  because  they  reflect  and  diffuse  the  light  into  darker 
portions  of  the  room,  while  dark  colors  absorb  a  much  larger  propor- 
tion of  the  light.  Where  the  principal  exposure  is  toward  the  south, 
greenish  grays  are  desirable,  but  if  toward  the  north  or  east,  with 
little  opportunity  for  sunshine,  the  light  yellows  or  creams  are  better. 
Two  shades  of  brown  often  give  a  satisfactory  finish. 


THE  FARM   KITCHEN  AS  A  WOBKSHOP.  7 

LIGHTING,  VENTILATING,  AND  HEATING  THE  KITCHEN. 

The  housekeeper  has  to  spend  many  hours  a  day  in  the  kitchen,  and 
sufficient  light  and  ventilation  are  necessary  not  only  to  conserve  her 
health,  but  to  enable  her  to  perform  her  work  most  efficiently.  The 
kitchen  should,  therefore,  have  a  generous  number  of  windows,  which 
provide  both  light  and  ventilation.  In  general,  the  higher  the  win- 
dows the  more  eflFective  they  are  for  providing  light  and  ventilation. 
The  air  of  the  room  rises  as  it  becomes  heated  and  to  let  it  escape  there 
should  be  at  least  one  opening  close  to  the  ceiling,  which  may  be 
secured  by  extending  one  window  to  the  top  of  the  room  and  by  having 
its  upper  sasb  easy  to  lower  and  to  raise  (as  all  sashes  should  be).  A 
window  pole  with  a  right  angle  metal  top  is  a  great  help  in  lowering 
and  raising  windows.  When  the  carpenter  is  working  on  the  house  a 
supply  of  these  should  be  made  and  kept  on  hand  for  they  will  fre- 
quently be  needed. 

Instead  of  a  window  running  to  the  top  of  the  room,  small  windows 
may  be  placed  near  the  top.  To  save  space  these  may  be  over  cup- 
board, table,  or  sink.  It  is  often  well  to  give  these  high  openings 
the  form  of  transoms  which  tip  instead  of  move  on  pulleys,  or  of 
casement  windows  which  swing  on  hinges  like  doors.  Special  ar- 
rangements (usually  pulleys  or  other  conunercial  devices)  must  be 
provided  for  opening  and  closing  these. 

In  a  room  where  cooking  is  done  there  can  hardly  be  too  many 
windows.  It  is,  perhaps,  less  expensive  and  certainly  more  satis- 
factory to  cut  a  window  than  to  buy  a  hood  for  the  range  for  carrying 
away  smoke,  odors,  etc.  Glass  panels  in  doors  allow  light  to  pene- 
trate into  dark  places — closets  or  passageways.  Glass  transoms 
over  the  doors  may  be  made  to  furnish  both  light  and  ventilation  in 
such  places.  If  there  is  considerable  danger  of  breakage,  wire  glass 
should  be  used,  and  frosted  or  other  translucent  glass  can  be  selected 
when  it  is  desirable  to  cut  oflF  the  view,  or  some  of  the  substitutes  for 
stained  glass  may  be  applied  to  common  glass  for  this  purpose. 

In  the  Northern  States  during  cold  weather  good  ventilation  may 
be  secured  by  placing  a  board,  which  is  as  long  as  the  width  of  the 
window  and  any  desired  width,  beneath  the  lower  sash  of  the  window 
and  shutting  the  lower  sash  upon  iti  This  arrangement  will  admit 
air  between  the  two  sashes  without  drafts.     (See  fig.  1,  p.  8.) 

Very  good  ventilation  without  great  loss  of  heat  may  be  obtained 
by  use  of  window  screens  covered  with  cotton  cloth.  These  have 
the  advantage  of  allowing  the  outside  air  to  enter  without  producing 
a  draft,  and  they  also  keep  out  dust  and  dirt.  The  window  of  the 
pantry  or  storeroom  which  is  to  be  kept  open  in  winter  might  well  be 
covered  with  these  screens.  The  cloth  may  also  be  stretched  across 
the  window  and  fastened  with  thumb  tacks  or  ordinary  lai^e-headed 


8  FABM2B8     BULLETUT  007. 

tacks,  or  brass  rings  may  be  sewed  to  the  comers  and  slipped  over 
nails  or  hooks  in  the  sides  of  the  window  frame. 

Window  shades  or  blinds  are  necessary  at  sunny  windows.  At 
least  one  window  should  be  equipped  with  an  adjustable  shade  which 
can  be  pulled  over  either  the  upper  or  lower  sash  or  both.  Heavy 
window  draperies  are  not  suitable  in  a  kitchen;  if  there  are  any  cur- 
tains they  should  be  plain  and  of  inexpensive  cotton  material,  so  that 
they  can  be  easily  washed  and  frequently  renewed. 


Some  of  the  popular  styles  of  architecture  require  windows  having 
many  small  panes  of  glass  to  each  sash,  but  such  windows  are  more 
difficult  to  clean  than  those  having  one  or  two  lai^e  panes. 

Owing  to  the  heat  given  off  into  the  room  while  food  ia  being 
cooked,  the  kitchen  is  more  often  too  hot  than  too  cold.  However, 
in  the  cooler  parts  of  the  country,  especially  where  houses  are  old 
and  the  walls  are  full  of  cracks  or  the  windows  are  loose,  the  problem 
of  heating  the  kitchen  in  winter  is  greatly  simplified  if  means  are  taken 
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to  keep  the  cold  air  out  and  the  warm  air  in.  Various  means  of  accom- 
plishing this  purpose  are  chinking  up  the  cracks  with  mud,  mortar, 
plaster  of  Paris,  putty,  or  commercial  crack  filler,  tacking  strips  of 
cloth  or  weather  strips  around  doors,  windows,  and  over  cracks, 
and  banking  the  foundations  (which  are  generally  porous  and  fill  of 
cracks  in  the  older  houses)  with  earth,  dry  leaves,  hay,  straw,  etc. 
It  is  well  to  attend  to  these  matters  in  the  autumn. 

Double  or  storm  windows  are  an  advantage  in  cold  regions,  espe- 
cially on  cold  sides  of  the  house,  as  they  save  fuel  by  keeping  out  much 
of  the  cold  air  which  would  otherwise  come  in  through  and  around 
the  windows.  One  or  more  of  the  double  windows  in  each  room  should 
be  provided  with  a  slide,  which  can  be  opened  when  more  ventilation 
is  desired.  Storm  windows,  in  a  lai^e  measure,  prevent  the  windows 
from  becoming  coated  with  frost  and  not  only  help  to  keep  the  house 
plants,  which  are  often  kept  in  the  window,  from  becoming  frost- 
bitten, but  tend  to  improve  the  lighting  of  the  room.  They  should 
be  fastened  in  place  with  screws  and  screw  eyes,  with  hooks  and 
staples,  or  in  some  similar  way,  so  that  they  may  be  easily  removed 
in  sunmier,  and  should  be  fitted  to  the  windows  and  then  numbered 
to  correspond  with  them,  so  that  they  may  be  easily  put  in  place 
when  needed. 

STORM  PORCHES. 

In  regions  where  the  winter  is  severe  storm  porches  prevent  a  great 
deal  of  cold  from  coming  in  when  the  kitchen  door  is  opened  and  can 
be  used  to  good  advantage  on  the  farm.  The  walls,  sides,  and  roof 
should  be  tightly  made  of  matched  boards,  should  fit  closely  together, 
and,  if  fastened  together  with  screws,  they  may  be  easily  taken 
apart  in  the  spring  and  stored  imtil  fall.  A  window  should  be 
provided  in  the  door  or  in  one  side  to  admit  light.  A  good  plan 
is  to  have  the  storm  porch  consist  of  a  permanent  light  wooden 
framework  to  which  the  sohd  sides  can  be  screwed.  These  can  be 
replaced  in  summer  with  fine  wire  screens  and  the  sohd  door  with  a 
screen  door.  The  doorway  into  the  house  should  also  have  its  screen 
door.  This  will  secure  the  double  screening  of  the  kitchen  or  other 
outside  door,  which  is  so  desirable  as  it  is  much  more  efficient  than  the 
single  screen  door  in  keeping  out  flies.  Such  a  "screen  porch''  is 
particularly  desirable  in  the  warmer  sections  of  the  country  where 
the  "fly  season"  is  long.  Where  a  storm  porch  is  desirable  but  not 
feasible,  an  extra  door  of  matched  boards  attached  to  the  outside 
of  the  door  frame  answers  the  purpose,  although  it  is  less  convenient. 

THE  SCREENED  PORCH. 

For  siunmer  in  the  Northern  States  and  for  all  the  year  use  in  the 
warmer  r^ons  of  the  country,  there  should,  if  possible,  be  a  screened 
porch  opening  off  from  the  kitchen  on  the  side  which  is  not  exposed 
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to  the  sun  during  the  hottest  part  of  the  day,  where  in  warm  weather 
much  of  the  kitchen  work  may  be  done.  There  are  some  advantages 
in  having  the  screened  porch  on  the  side  toward  the  garden  and 
opening  into  it.  But,  on  the  other  hand,  if  it  is  completely  screejied, 
has  no  outside  door,  and  no  openings,  excepting  into  the  kitchen,  and 
is  large  enough  to  offer  a  place  where  dish  towels  and  mops  can  be 
dried,  supplies  stored,  and  garbage  and  other  forms  of  waste  kept 
temporarily,  the  number  of  times  the  outside  kitchen  door  must  be 
opened  will  be  reduced  and  thus  the  danger  of  letting  flies  in  will  be 
lessened.  In  cold  regions  the  screens  can  be  replaced  in  winter  with 
window  sash  or  soUd  sides  and  the  porch  made  use  of  as  an  extra 
storeroom. 

SCREENS. 

All  windows  and  outside  doors  should  be  screened.  Cloth  or  wire 
netting  tacked  on  the  outside  of  windows  vnll  serve,  but  it  is  much 
better  to  have  wooden  or  metal  frames  the  full  size  of  the  windows 
covered  with  wire  netting  having  16  meshes  to  the  linear  inch.  This 
will  protect  against  both  flies  and  mosquitoes.  Each  screen  should 
be  fitted  to  its  special  window  and  both  screens  and  \\Tndows  should 
be  so  numbered  that  they  may  be  matched  up  without  difficulty. 
Springs,  a  weight  and  pulley,  or  other  self-closing  devices  are  very 
desirable  for  screen  doors  which  should  close  tightly,  and  preferably 
be  latched.  Otherwise  they  are  useless  and  make  it  much  harder  to 
get  flies  out  thaa  if  there  were  no  screens. 

PLACING  OF  PERMANENT  EQUIPMENT  IN  THE  KITCHEN. 

In  planning  or  remodeling  the  kitchen,  the  work  table,  ice  box  (or 
other  place  for  the  storage  of  food  supplies),  dish  cupboard,  stove, 
sink,  and  set  tubs  *  (if  any)  should  be  so  located  that  the  tasks  in  the 
kitchen  may  be  performed  most  conveniently  and  with  the  least  ex- 
penditure of  time  and  energy,  which  means  they  must  be  near 
together,  but  must  not  interfere  with  free  passage  from  one  to  the 
other.  Upon  the  location  of  the  last  three  in  particular  depends  to  a 
certain  extent  that  of  the  chinmey  and  water  pipes. 

The  greater  part  of  the  work  done  in  the  kitchen  is  that  associated 
with  the  processes  of  preparation  and  service  of  the  food  and  of  cleaur 
ing  up.  These  processes  consist  in  collecting  utensils  which  are  to  be 
used  at  the  work  table;  gathering  the  supplies  from  cellar,  pantry,  or 
ice  box;  prehminary  operations  at  table  or  sink,  such  as  mixing,  wash- 
ing vegetables  and  fruits  or  meat,  cleaning  poultry  or  fish,  etc.;  cook- 
ing; and  disposal  of  the  food  on  the  dining  table  or  else  in  pantry  or 
ice  box  for  future  use.  The  processes  of  cleaning  up  involve  disposal 
of  surplus  food;  putting  away  of  equipment  not  requiring  cleaning; 
collection  and  disposal  of  waste  and  soiled  dishes;  washing  dishes;  and 

i  U.  S.  Dept.  Agr.,  Farmers'  Bills.  317,  342. 
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the  restoring  to  their  proper  places  of  the  olean  dishes  and  cleaning 
utensils. 

In  performing  these  various  tasks  certaUi  distances  must  be  traveled, 
some  of  them  much  oftener  than  others.  For  instance,  it  is  necessary 
to  go  from  the  ice  box  to  the  cooking  table  or  pantry,  from  cooking 
table  or  pantry  to  the  stove  or  sink,  and  in  some  houses  from  the 
pantry  to  the  cooking  table  very  many  times.  It  is  evident  from  this 
that  to  shorten  the  distances  traveled  the  ice  box,  table,  sink,  and 
stove  should  be  placed  close  together  and  at  the  same  time  in  close 
proximity  to  the  dining  room  and  pantry.  Where  there  is  no  dining 
room  these  should  be  placed  together  near  the  pantry  in  one  end  of 
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Fio.  2.— Large  kitchen  in  which  the  inconvenient  arrangement  of 
sink  and  table  makes  it  necessary  to  walk  long  distances  in  pre- 
*paring  and  serving  a  meal. 

the  kitchen,  which  should  be  used  strictly  for  the  preparation  of  the 
food,  the  other  part  of  the  room  being  reserved  for  eating. 

Figures  2  a^d  3  illustrate  how  time  and  strength  may  be  wasted  in 
the  various  steps  of  these  processes  by  the  improper  location  of  the 
pantry,  stove,  table,  and  sink  with  reference  to  the  dining  room.  The 
dotted  lines  represent  distances  traveled  in  the  preparation,  service, 
and  cleaning-up  processes  of  the  meal.  Those  traveled  most  fre- 
quently are  indicated  by  heavy  lines.  Figures  4  and  6  illustrate  how 
the  distances  illustrated  in  figures  2  and  3,  respectively,  may  be 
materially  shortened  and  time  and  labOT  saved  by  bringing  the  stove, 
table,  and  sink  near  together  in  one  comer  of  the  room  near  the 
pantry  and  dining  room. 
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THE  KITCHEN  AS  LAUNDRY. 


Sometimes  a  kitchen  is  used  as  a  laundry,  but  from  the  sanitary 
standpoint  it  is  wiser,  expense  permitting,  to  have  separate  rooms 
for  these  two  purposes.  However,  on  account  of  extra  expense  for 
plumbing,  fuel,  and  extra  labor,  it  may  be  desirable  to  install  two  set 
tubs  close  to  the  kitchen  sink.  These  are  generally  covered  when  not 
in  use  and  thus  serve  as  a  sink  table. 

In  cases  where  set  tubs  are  out  of  the  question,  it  is  sometimes 
possible  to  have  a  low  sink  with  a  drain  and  to  place  ordinary  wooden 
tubs  over  this.     Each  tub  should  have  an  opening  in  the  bottom. 


Fio.  3.— Fairly  small  kitchen  in  which  distances  traveled  in  pre- 
paring, serving,  and  cleaning  up  after  a  meal  are  unneoessar^y 
long  due  to  inconvenient  location  of  sink  and  table. 

fitted  with  a  cork  or  rubber  stopper  for  the  easy  removal  of  water. 
A  piece  of  hose  attached  to  the  faucets  will  serve  to  fill  the  tubs  and, 
where  there  is  no  water  heater,  to  fill  kettles  or  boilers  on  the  stove. 
A  hose  with  a  fimnel  on  one  end  with  a  wire  to  attach  it  may  often 
be  made  to  serve  the  same  purpose  where  a  kitchen  pump  is  depended 
upon  as  a  water  supply. 

PROPER  HEIGHT  OF  THE  WORKING  SURFACE. 

The  top  of  the  stove  and  work  table,  the  bottom  of  the  sink,  or 
any  other  surface  upon  which  a  given  task  is  to  be  performed  should 
be  at  such  a  height  from  the  floor  that  the  housewife  can  woi^  easily 
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without  being  obliged  to  stoop  or  raise  her  arms,  unnecessarily. 
If  the  surface  is  too  low,  as  is  so  often  the  case,  the  worker  must 
continually  raise  and  lower  the  upper  part  of  her  body  with  each 
motion,  while  if  it  is  too  high  she  must  lift  her  arms  in  such  a  way 
as  to  bring  unnecessary  strain  upon  the  muscles.  Both  of  these 
mean  a  needless  waste  of  energy  and  greatly  increase  the  labor  con- 
nected with  kitchen  tasks.  They  can  be  avoided  by  raising  or  lower- 
ing the  table,  etc.,  as  need  be,  which,  in  many  cases  may  be  done 
by  placing  the  table  upon  blocks  of  wood  preferably  hollowed  on 
top  to  prevent  the  legs  of  the  table  from  slipping  (fig.  6),  or  better, 
by  having  the  table  legs  spliced.     The  legs  of  the  table  may  be  easily 
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Fio.  4.— Same  kitchen  as  shown  in  figure  2.  The  distances  traveled 
have  been  reduced  and  many  steps  saved  by  cutting  another 
door  into  the  dining  room  and  by  moving  the  table  and  sink  nearer 
to  stove  and  pantry. 

cut  off  if  it  is  too  high.     Likewise  the  stove  can  be  blocked  up  or 
placed  on  shorter  1^  as  may  be  needed. 

It  would  be  a  great  advantage  to  have  kitchen  tables  made  so 
that  the  top  can  be  raised  or  lowered  at  will,  since  any  given  height 
is  not  most  convenient  for  all  kinds  of  work.  For  instance,  in  using 
an  egg  beater  or  a  chopping  bowl,  a  lower  table  is  more  convenient 
than  would  be  one  of  the  right  height  for  kneading  bread.  Several 
tables  of  different  heights  are  convenient,  as  each  task  can  then  be 
performed  on  a  table  of  the  most  convenient  height.  Where  this 
B  not  feasible,  a  table  for  general  use  should  be  selected  of  such 
height  that  the  majority  of  the  kitchen  tasks  may  be  performed 
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upon  it  with  a  minimum  of  stooping  or  unnecessary  muscular  strain. 
In  general  this  should  be  from  32  to  36  inches  high,  but  the  height 
will,  of  course,  vary  with  the  height  of  the  worker,  who  should  there- 
fore test  the  matter  for  herself  by  trying  the  same  task  for  a  half  hour 
or  more  on  tables  or  packing  boxes,  etc.,  of  diflFerent  heights  and 
determine  at  which  height  she  can  work  without  strain  or  undue 
fatigue.  Tables  for  ironing  or  other  processes  where  considerable 
pressure  is  necessary  should  be  somewhat  lower  than  the  table  for 
general  use,  in  order  tliat  the  weight  of  the  body  may  be  utilized 
in  obtaining  the  pressure.  They  should,  however,  not  be  so  low 
that  the  worker  will  have  to  bend  over  too  much. 

Most  sinks  especially  are  too  low  for  even  a  woman  of  medium 
height  to  wash  dishes  without  stooping,  and  it  would  be  better  to 
have  a  box  stool  for  a  child  or  short  person  to  stand  on  than  to 
oblige  a  tall  woman  to  stoop  to  a  low  sink.  The  bottom  of  the  sink 
should  not  be  less  than  30  inches  from  the  floor,  and  31  inches  is 
better  for  a  woman  of  average  height.  The  ^'built-in"  sink  can  be 
placed  at  the  proper  height  as  easily  as  any  other.  If  there  is  no 
way  to  raise  a  sink  which  is  too  low,  the  dish  pan  may  be  raised  to  a 
convenient  height  by  placing  it  on  a  rack  or  some  other  utensil. 

THE  STOVE— ITS  LOCATION  AND  CHOICE. 

Before  choosing  a  stove  or  range  its  proper  position  in  the  kitchen 
should  be  determined.  Room  must  be  allowed  for  the  hot-water 
boiler  (if  there  is  one),  and  it  need  not  necessarily  be  placed  at  the 
side  of  the  range,  but  may  be  suspended  from  the  ceiling  and  need 
not  necessarily  be  close  to  the  range  if  space  is  limited.  It  must, 
however,  never  be  placed  below  the  level  of  the  range,  as  the  water 
will  not  circulate  and  heat  satisfactorily  under  this  condition.  As 
the  boiler  gives  oflf  considerable  heat  it  may  be  economical  sometimes 
to  put  it  a  little  distance  from  the  stove  and  where  this  heat  may  be 
utilized.  Allowance  must  also  be  made  for  opening  the  oven  door 
readily.  The  oven  is  usually  on  the  right  and  the  fire  box  on  the 
left,  but  in  some  stoves  this  is  reversed.  Where  room  is  limited 
an  oven  door  which  opens  downward  instead  of  either  to  right  or 
left  is  a  convenience. 

The  floor  under  the  stove  or  range  should  be  made  of  or  covered 
with  some  fireproof  material.  A  built-in  base  of  cement  or  brick 
is  best,  but  when  this  is  impossible  some  one  of  the  composition 
materials,  made  of  a  mixture  of  cement  and  asbestos,  which  can  be 
bought  by  the  square  foot,  will  do  very  well  as  a  protection  for  the 
floor  and  also  for  the  walls  back  of  the  stove.  Sheets  of  zinc  or 
galvanized  iron  smoothly  laid  and  securely  tacked  are  useful  for 
these  purposes. 
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The  kind  of  cook  stove  chosen  will  also  be  determined  lat^oly 
by  the  available  fuel  supply;  ite  size  by  the  amount  of  work  to  be 
done  with  it.  It  should  be  of  reliable  make  not  only  to  insure  good 
construction,  but  also  to  make  sure  that  parts  can  be  easily  renewed 
as  needed.  A  lai^^  range  than  is  needed  for  cookery  is  often  selected 
in  many  homes  where  the  kitchen  fire  is  used  for  cooking  and  for 
heating  the  hoiise  in  cold  weather.  It  would  be  wiser  in  many  cases 
to  use  a  liquid  fuel  stove  in  summer  for  cooking  purposes  or  else 
to  have  a  small  range  for  cooking  and  an  additional  heater  for  warm- 
ing the  kitchen  in  winter,  thus  saving  fuel  and  avoiding  the  over- 
heating of  the  house  in  summer.  In  houses  which  have  a  furnace 
or  other  central  heating  system,   the  kitchen  should  be  provided 
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Pia.  E.— Sung  kltduo  as  tbat  ihown  In  figure  S,  Sl«p9  have  been 
MTBd  b7  putting  tbe  sink  and  table  In  more  coDvsilait  locstkms 
Willi  respect  lo  pantry,  stove,  and  dtolng  room. 

with  a  radiator  or  hot-air  r^;ister  for  heating  purposes.  It  will 
then  be  possible  to  use  a  liquid-fuel  stove  for  cooking  in  winter 
as  well  aa  summer,  and  the  price  of  a  kitchen  stove  or  range  may 
be  saved  if  desired,  as  botii  types  of  stove  will  not  be  needed. 

THE  LOCATION  OP  THE  iOTCHEN  SINK. 

The  place  of  the  sink,  like  that  of  the  stove,  is  often  apparently 
settled  by  the  buildere  of  the  house  without  reference  to  the  house- 
keeper's convenience  and  the  position  of  the  other  kitchen  furniture. 
If  there  are  water  pipes  or  drainpipes  to  be  considered,  their  position 
can  be  more  easily  changed  than  that  of  the  chimney,  and  should 
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be  SO  changed  if  convenience  demands.  The  sink  is  usually  placed 
with  its  long  side  against  the  wall,  but  this  is  not  always  the  best 
plan.  Some  modem  houses  have  the  sink  near  the  middle  of  the 
kitchen,  so  that  it  may  be  used  from  both  sides  instead  of  from  one 
only.  Or,  it  may  be  convenient  in  some  rooms  to  have  the  end 
against  the  wall  and  the  faucets  there,  if  there  is  running  water  in 
the  house,  as  there  should  be  if  possible.  This  reduces  the  danger 
of  breaking  dishes  by  hitting  the  projecting  faucets.  This  danger 
may  also  be  reduced  by  attaching  short  pieces  of  rubber  hose  to  the 
faucets.  The  sink  and  the  stove  should  be  near  together  to  save  a 
long  journey  across  the  kitchen  when  a  kettle  must  be  filled  or  emptied, 
but  not  so  near  that  the  heat  will  be  oppressive  when  working  at 
the  sink.  It  should  be  where  there  is  good  light,  but  not  across  the 
main  window  of  the  kitchen,  and  should  always  be  placed  at  a  height 
most  convenient  for  the  worker,  as  discussed  xmder  **  Proper  height 
of  the  working  surface." 

The  size  of  the  family  and  of  the  kitchen  must  determine  the  size 
of  the  sink,  but  a  short  sink  with  ample  table  and  shelf  room  near  it 
may  be  more  convenient  than  a  long  sink.  Two  smaller  sinks,  one 
for  the  table  dishes  near  the  dining  room  and  the  other  for  general 
use  in  the  kitchen,  are  very  convenient. 

The  material  of  the  sink  should  be  the  best  available,  nonabsor- 
bent  of  grease  as  well  as  of  moisture,  and  there  should  be  no  cracks 
or  square  corners  to  increase  the  work  of  keeping  it  clean.  A  wooden 
sink  and  sink  spout,  even  when  they  receive  an  annual  coat  of  paint, 
wiU  absorb  moisture  and  grease  which  attract  insects,  and  are  likely 
to  be  swarming  with  bacteria  and  to  **sour"  and  have  an  impleasant 
odor.  Even  drain  boards  of  wood  are  not  recommended  unless 
they  have  a  waterproof  finish  of  oil  or  paint.  If  a  wooden  sink  is 
necessary,  it  is  better  to  have  it  metal  lined,  providing  the  sheets 
of  metal,  which  is  usually  tin,  zinc,  galvanized  iron,  copper,  or  lead, 
are  soldered  where  they  are  joined  and  all  parts  of  the  sink,  including 
the  tops  of  the  sides,  are  covered  with  the  metal,  so  that  there  is  no 
chance  for  the  wood  to  absorb  moistiu^e.  Another  plan  is  to  have 
a  cement  sink  built  into  a  wooden  frame  and  lined  with  sheet  copper 
or  tin. 

Iron  sinks  of  good  quality  are  superior  to  wooden  ones,  since  they 
do  not  absorb  grease  or  moisture  and  are  durable.  They  are  easily 
kept  clean  if  smooth  (and  they  will  soon  wear  smooth),  but  they 
have  the  disadvantage  of  neither  showing  dirt  nor  proclaiming  their 
cleanliness.  Unless  the  front  is  protected  by  a  strip  of  wood,  the 
dresses  and  aprons  of  the  worker  are  likely  to  become  stained  with 
iron  rust.  A  soapstone  or  a  slate  sink  is  durable,  but  sometimes 
becomes  imeven  with  wear,  and  if  this  happens  much  brushing  and 
scrubbing  are  required  to  remove  the  sand  and  grease  which  gather 
in  the  depressions  when  vegetables  are  cleaned;  dishes  washed,  etc. 
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like  iron,  they  do  not  show  whether  they  are  clean  or  not.  Enam- 
eled iron  and  porcelain  sinks  are  probably  the  most  satisfactory, 
since  they  are  smooth  and  may  be  easily  kept  clean  and  last  well 
with  careful  use,  but  they  are  more  expensive  than  some  of  the 
other  kinds.  Perhaps  the  ideal  plan  is  to  have  a  porcelain  sink 
for  the  tableware  in  the  kitchen  or  the  pantry  near  the  dining  room, 
and  an  iron  or  soapstone  sink  for  the  heavier  kitchen  ware. 

The  double  sinks,  with  one  basin  for  washing  and  another  for  drain- 
ing dishes,  are  very  convenient,  but  unfortunately  they  are  relatively 
expensive.  A  small  sink  with  a  rubber  stopper  for  its  escape  pipe 
may  be  used  as  a  dish  pan  when  two  sinks  are  used. 

The  wall  behind  the  sink  should  be  covered  with  some  material 
which  will  not  absorb  water  or  grease 
and  which  is  high  enough  to  hold  the 
faucets  if  there  are  any.  A  solid  back 
of  the  same  material  as  the  sink  reduces 
the  number  of  places  which  collect  dirt 
and  attract  insects.  Sheet  zinc  may 
be  used  when  a  solid  back  can  not  be 
obtained,  but  it  must  be  carefully  fitted 
and  held  in  place  with  plenty  of  neatly 
set  nails. 

It  is  important  that  the  sink  stand 
true  and  level,  for  if  it  does  not  there 
may  be  a  point  lower  than  the  drain 
where  water  can  settle.  Many  good 
sinks  are  built  with  a  slight  slope 
toward  the  drain.  In  case  water  is 
scarce  and  it  is  difficult  to  flush  the 
drainpipe  propeiiy  after  the  sink  has 
been  used,  it  may  be  better  to  wash 
dishes  on  the  table  and  carry  away  the 
waste  water.  Openings  to  all  pipes  in 
tubs  and  sinks  should  be  screened  to 
prevent  clogging  of  the  drains. 

The  plumbing  should  be  easy  of 
access,  and,  therefore,  it  is  better  that 
there  should  be  no  closet  under  the 
sink.  Hooks  or  shelves  under  the 
sink  or  near  it  will  acconmiodate  everything  usually  kept  in  the 
dark,  often  musty,  **sink  doeef'  of  older  kitchens.  A  ''sink 
closet''  can  be  kept  sweet  and  clean,  but  it  means  extra  work  to  do 
it.  It  is  far  wiser  to  have  things  in  sight  and  in  order  than  to  have 
the  extra  work  of  keeping  the  '^sink  closet"  clean  or  run  the  risk  of 
having  it  an  untidy  place,  which  is  no  better  just  because  it  is  out  of 


Fio.  6.~A  table  whidi  is  too  low  may 
be  rajaed  to  the  correct  height  by 
placing  under  each  I^  a  block  of 
wood,  the  top  of  the  block  being  hol- 
lowed out  to  prevent  the  table  from 
slipping. 
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sight.  If  there  is  a  shelf  xinder  the  sink  it  should  be  from  4  to  6 
inches  narrower  than  the  sink  and  at  such  a  height  that  one  can 
easily  clean  the  floor  imder  it. 

There  should  be  a  wide  shelf  or  drain  board  on  each  side  of  the 
sink  on  a  level  with  the  rim  of  the  latter,  one  to  receive  soiled  dishes 
and  the  other  clean  ones.  Some  housekeepers  have  these  covered 
with  zinc,  but,  as  in  all  other  places  where  it  is  used,  the  metal  must 
be  neatly  fitted  and  closely  fastened  down  so  as  not  to  leave  any 
chance  for  loose,  rough  edges,  or  to  provide  breeding  places  for  insects 
or  a  lodging  place  for  grease  and  du't.  If  there  is  no  place  for  per- 
manent shelves,  sliding  or  hinged  shelves  may  be  used.  A  right- 
handed  person  usually  holds  the  dish  in  the  left  hand  while  washing 
or  wiping  it,  and  the  dishcloth,  dish  mop,  or  towel  in  the  right  hand. 
It  is  convenient,  therefore,  to  have  the  dishes  move  from  right  to 
left  as  they  pass  from  dish  pan  to  rinsing  pan,  and  from  rinsing  pan 
to  drainer  and  tray.  This  should  be  kept  in  mind  and  a  drain  board 
placed  at  the  left  of  the  sink. 

SHELVES,  CLOSETS.  ETC. 

In  planning  the  storage  places  in  the  kitchen  and  pantries,  the 
main  factors  to  be  considered  are  to  keep  each  article  near  the  place 
where  it  is  most  frequently  used,  to  place  the  closets,  shelves,  and 
drawers  where  they  are  easily  accessible  and  easily  kept  clean,  where 
they  will  not  be  in  the  way,  and  where,  as  far  as  possible,  they  wiD 
utilize  space  otherwise  wasted.  To  insure  cleanliness  they  ^ould 
be  made  of  good  wood,  free  from  holes,  knots,  or  other  roughness 
likely  to  catch  dirt  and  harbor  insects.  A  further  help  in  making 
shelves  easy  to  clean  is  to  leave  a  small  space,  say  half  an  inch  wide, 
between  the  back  edge  of  the  shelf  and  the  wall. 

Comer  closets  furnish  an  excellent  method  of  utilizing  space  often 
of  little  value  in  the  room  otherwise.  The  triangular  space  is  not 
very  convenient  for  dishes,  but  serves  well  for  a  broom  and  cleaning 
closet.  Narrow  shelves  sometimes  economize  space  better  than  wide 
ones,  for  all  the  articles  on  them  can  be  easily  reached,  whereas  on 
the  wide  ones  either  part  of  the  shelf  room  is  wasted  or  the  things 
in  front  must  be  moved  to  get  at  those  behind.  A  shelf  not  more 
than  4  inches  wide  will  conveniently  hold  spices,  flavoring  extracts, 
baking  powder,  and  materials  of  this  kind.  Fitting  deep  shelves 
with  shallow  boxes  or  "trays"  (light  wooden  boxes  with  sides  about 
four  inches  high  and  with  a  knob  or  handle  on  the  front  end  so  they 
can  be  conveniently  moved)  is  often  worth  while.  These  shallow 
boxes  can  be  filled  with  bottles,  cans,  and  other  small  articles  neatly 
arranged.  To  take  out  the  tray,  select  the  article  one  wishes,  and 
replace  the  tray  is  much  more  convenient  than  moving  a  large  num- 
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ber  of  things  about  on  the  shelf  until  one  finds  something  which  may 
be  at  the  back  of  it,  and  leaves  the  articles  in  much  better  order. 
Such  a  device  as  this  (and  it  can  be  made  at  home)  has  been  tested 
and  proved  its  usefulness. 

It  is  often  poor  economy  of  space  to  put  shelves  all  the  way  up  the 
wall  of  a  high  room,  for  even  with  a  stepladder  considerable  effort  is 
required  to  reach  the  things  at  the  top.  Certainly  no  articles  which 
are  used  at  all  frequently  should  be  kept  on  high  shelves.  Practical 
housekeepers  usually  keep  on  open  shelves  dishes  and  supplies  which 
are  frequently  used  or  from  which  any  dust  can  be  readily  removed, 
and  in  closed  cupboards  those  which  are  seldom  used  or  which  dust 
might  injure.  However,  the  general  tendency  nowadays  seems  to  be 
away  from  closed  cupboards.  If  doors  are  used,  ample  space  should 
be  allowed  in  the  room  for  them  to  swing  out.  If  space  is  limited, 
two  narrow  doors  may  be  better  than  one  wide  one,  or  the  doors  may 
be  made  to  slide  instead  of  swing.  Where  any  kind  of  a  door  is 
impracticable,  a  curtain  on  a  spring  window-shade  fixtiu-e  may  be 
used,  but  it  should  be  made  of  material  easy  to  take  down  and  to 
wash  or  else  should  be  replaced  as  often  as  soiled.  Glass  doors  have 
the  advantage  of  displaying  the  contents  of  the  shelves,  but  the 
disadvantage  of  being  easily  broken.  In  the  cellar  or  cool  pantry 
frames  with  wire  netting  may  be  used  in  place  of  doors  as  a  protection 
against  vermin. 

For  general  use  in  the  kitchen  drawers  are  less  convenient  than 
shelves,  because  more  work  is  required  to  open  and  shut  and  to  clean 
them;  they  are  also  more  expensive  than  open  shelves.  For  towels 
and  cloths,  however,  a  few  are  almost  indispensable.  Clean  old 
cloths  which  may  be  thrown  away  after  use,  new  cheesecloth  for 
miscellaneous  piu^poses,  squares  of  scrim  or  flannel  for  straining, 
etc.,  and  old  newspapers  for  wiping  stove  and  for  other  uses  will 
be  found  a  great  convenience.  A  chest  of  drawers  on  casters  or  a 
small  bureau  is  often  more  convenient  than  built-in  drawers. 
For  most  kitchen  piu^poses  shallow  drawers  are  better  than  deep 
ones,  because  the  contents  require  less  handling.  One  of  the  kitchen 
cabinets  now  on  the  market  may  be  foxmd  less  expensive  to  install 
than  its  equivalent  in  closets,  shelves,  bins,  etc.,  and  it  will  often 
save  much  of  the  labor  of  preparing  meals  by  grouping  in  one  place 
the  ingredients,  appliances,  and  working  space  required. 

CONCLUSION. 

In  planning  a  new  home  or  remodeling  an  old  one  it  should  always 
be  borne  in  mind  that  the  placing  of  the  stove,  sink,  and  work  table 
in  such  a  way  as  to  secure  the  advantages  discussed  in  the  preceding 
pages  will  save  the  housekeeper  many  steps  in  the  tasks  of  the  kitchen. 
Time  and  energy  will  also  be  saved  if  the  shelves,  cupboards,  and 


20  FABMEBS'  BULLEHK  607. 

drawera  are  located  near  the  place  where  the  supplies  or  equipment 
which  they  are  to  contain  are  to  be  used,  and  they  will  be  even  more 
convenient  if  they  are  so  planned  that  their  contents  may  be  easily 
and  quickly  removed  or  replaced.  In  selecting  the  equipment  only 
that  which  is  most  convenient  and  durable  should  be  purchased.  As 
in  any  well  regulated  workshop,  all  the  equipment  necessary  for  the 
convenience  of  the  worker  should  be  supplied,  but  that  equipment 
should  be  installed  first  of  all  which  will  be  used  most  often,  and  it 
should  be  of  such  a  character  and  so  located  that  it  will  result  in  the 
greatest  saving  of  labor. 
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REMOVAL  OF  GARLIC  FLAVOR  FROM  MILK  AND 
CREAM. 

By  S,  Hki 

It  is  a  well-known  fact  that  when  cows  eat  wild  onion  or  garlic 
within  four  hours  before  milkii^  there  is  imparted  to  their  milk  a  very 
disagreeable  flavor  and  odor.  Thia  flavor  is  not  only  unpleasant 
but  it  lowers  the  commorcial  value  of  the  milk.  Any  method,  there- 
fore, which  will  remove  this  flavor  and  odor  should  be  of  intenwt  to 
dairymen. 

THE  EXPERIMENTAL  MILK. 

In  all  our  experiments  milk  with  a  strong  onion  flavor  was  ased. 
The  milk  was  prepared  by  feeding  a  cow  with  throe-fourths  of  a  ])ound 
of  wild  oiuon  or  garlic  20  minutes  before  milkii^,  and  we  believe  that 
the  mUk  so  obtamed  has  as  strong  a  flavor,  jirobably  stroller,  thim 
any  commercial  milk  so  tainted, 

DESCRIPTION  OF  PROCESS. 

Briefly  stated,  the  process  which  we  have  used  for  removing 
onion  or  garlic  flavor  from  milk  consists  in  blowing  air  through  milk 
which  is  heat<td  to  at  least  145°  F.  The  apparatus  \ised  in  our  work 
ia  shown  in  figure  1.  It  consists  of  a  round,  open-top  tin  tank,  A, 
of  about  4  g^ons  capacity,  surrounded  by  a  water  jacket.  Sup- 
ported above  tank  A  is  a.  second  tank,  B.  Tank  B  has  a  perforated 
bottom,  the  holes  being  about  one  thirty-second  of  an  inch  in  diame- 
ter, placed  at  a  distance  of  about  one-half  inch  apart.  This  tank 
stands  about  3  inches  above  tank  A,  and  is  supported  by  four  logs. 
There  is  left,  therefore,  an  open  space  between  the  two  tanks  through 
which  the  air  escapes  after  its  passage  through  the  milk.  An  air 
pipe  extends  to  within  one-half  inch  of  the  bottom  of  tank  A.  A 
pump  ia  also  provided  with  connections  to  both  tanks. 

The  method  for  removing  onion  or  garlic  flavors  is  as  follows: 
Milk  is  placed  in  tank  A  and  heated  to  145°  F.  by  means  of  hot  water 
in  the  water  jacket.  During  the  heating  the  milk  is  agitated  by 
mechanical  means.  It  is  possible  that  a  slight  agitation  by  air  would 
act  as  well  as  a  mechanical  stirrer,  but  if  such  agitation  is  too  violent 
it  may  chum  the  fat  in  the  cold  mi^.  When  the  temperature  has 
reached  145°  F.  air  under  pressure  is  blown  into  the  milk  through  the 
air  pipe,  which  extends  nearly  to  the  bottom  of  tank  A.  This  air 
causes  a  violent  agitation  of  the  milk.     When  the  air  is  turned  on, 
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the  milk  pump  is  started  and  milk  is  pumped  from  tank  A  to  t&nk  B, 
from  which  it  flows  through  the  perforated  bottom  and  returns  to 
t^ik  A  in  fine  streams  after  the  manner  of  rain.  The  pumping  13 
continued  throughout  the  blowing  proceaa.  The  principal  object 
of  tank  B  is  to  cause  milk  to  drop  into  tank  A  in  such  manner  as  to 
destroy  the  la^er  of  foam  which  forms  on  the  milk  which  is  being 
treated  with  air  in  the  lower  tank.  This  metliod  of  allowing  the  millt 
to  fall  in  hne  streams  also  aids  in  aeration  and  therefore  helps  in  the 
removal  of  the  onion  or  garlic  flavor. 


■pe.!proRAreD    bottom 


■SUPPORTS      rOR      TANK  B 


-~A/^    PIPE 


'AppBTBtna  Ibr  remoTlng  wild  onkm  or  gaiUo  Bavor  fram  milk  or 


Air  was  obtained  from  the  laboratory  preaaure  air  I'me,  and  about 
one-fifth  of  a  cubic  foot  of  air  per  gallon  01  milk  per  minute  was  used. 

PROCESS  MOST  SATISFACTTGRY  AT  US"  F, 

In  developii^  this  process  a  large  number  of  experimenta  were 
performed,  using  various  temperatures.  It  was  found  that  some  of 
the  onion  or  garHc  flavor  could  be  removed  by  blowing  cold  milk, 
but  it  was  impossible  to  remove  it  entirely  in  any  lei^th  of  time 
wluch  would  be  practical  for  commercial  use.  In  one  experiment  milk 
with  a  strong  onion  flavor  was  blown  for  two  hours  at  a  temperature 
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rangiiig  from  50®  to  68^  F.  and  the  flavor  was  not  removed.  The 
temperature  was  then  raised  to  145®  F.  and  after  five  minutes  blowing 
the  onion  flavor  was  entirely  removed.  It  was  also  found  that  when 
cold  milk  is  violently  agitated  by  air  the  fat  chums,  and  when  the 
milk  is  subsequently  heated,  followed  by  cooling  and  bottling,  as  in 

Easteurization,  a  tmn  layer  of  butterfat  forms  on  the  surface  of  the 
ottled  milk.  When  milk  was  blown  at  temperatures  from  70°  to 
100®  F.  a  layer  of  melted  fat  formed  in  some  cases  during  the  blowing 
process.  This  was  nev^r  observed  when  the  temperature  of  the 
milk  during  blowing  was  140®  F.  or  above. 

RESULTS  OF  EXPERIMENTS  AT  VARIOUS  TEMPERATURES. 

Since  the  best  results  were  obtained  when  the  milk  was  treated  at 
temperatures  above  140®  F.,  the  results  of  a  few  experiments  on  milk 
and  cream  which  show  the  length  of  time  required  to  remove  the  onion 
or  garUc  flavor  have  been  tabulated  in  Table  1 .  In  experiments  Nos. 
1  and  2  the  milk  was  blown  without  the  use  of  the  upper  tank  jB,  while 
in  experiments  Nos.  3  and  5,  at  the  same  temperature,  tank  B  was 
used.     The  same  voliune  of  air,  about  one-fiftn  of  a  cubic  foot  per 

fallon  per  minute,  was  used  in  these  experiments.  It  wiU  bo  seen, 
owever,  that  the  onion  flavor  was  removed  more  auickly  in  experi- 
ments 3  and  5  when  tank  B  was  used.  It  is  probaole  that  the  milk 
falling  from  tank  B  in  fine  streams  breaks  up  the  layer  of  foam  on 
the  milk  in  tank  A  and  therefore  aids  in  the  escape  of  the  onion  flavor, 
which  is  volatile.  The  milk  also  is  probably  aerated  when  f  aUing  in 
this  manner. 

Table  1. —  Time  required  to  remove  onion  or  garlic  flavor  from  milk  and  SO  per  cent 

cream  at  various  temperatures. 


Experiment. 


l,milki  .. 
2,mflki  .. 
3,  milk ... 
4,mUk... 
5,mi]k... 

6,  cream.. 

7,  cream .. 

8,  cream  .% 

9,  cream  . . 


Temper- 
ature. 


•145 
145 
145 
160 
145 
140 
150 
145 
160 


Original 
onion 
flavor. 


Strong. 
. .do. . 
. .do. . 
. .do . . 
..do.. 
..do.. 
..do.. 
..do.. 
.  .do. . 


Onion  flavor  after  blowing  for  period  of- 


10  minutes. 


Strong. 


Medium... 
Very  faint. 


Faint. 


15  minutes. 


Very  faint. 
Faint 


Medium. 


20  minutes. 


Faint.. 
Absent. 


Faint. 


30  minutes. 


Medium... 

Faint 

Very  faint. 


Absent 

Medium... 
Very  faint. 

...do 

...do 


Experiment. 


l,milki 
S,mllk> 

3,  milk. 

4,  milk. 

5,  milk. 

6,  cream 

7,  cream 

8,  cream 

9,  cream 


Temper- 
ature. 


145 
145 
145 
160 
145 
140 
150 
145 
160 


Original 
onion 
flavor. 


Strong 
..do.. 
.  .do .. 
..do.. 
..do.. 
..do.. 
..do .. 
...do.. 
...do .. 


Onion  flavor  after  blowing  for  period  of— 


40  minutes. 


Very  f^dnt. 

Faint 

Absent 


Absent. 


45  minutes. 


Medium. 
Absent.. 
...do 


50  minutes. 


Faint. 


60  minutes. 


Absent... 


75  minutes. 


Very  faint. 


Absent. 


Uppor  tank  witli  perforated  bottom  not  used. 
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Experiment  No.  4  shows  that  the  onion  flavor  in  milk  is  removed 
more  quickly  when  the  milk  is  heated  to  160®  F.  There  is  produced, 
however,  at  this  temperature  a  cooked  taste  and  the  cream  line  is 
reduced  to  a  greater  extent  than  when  the  milk  is  heated  and  blown 
at  145°  F.  When  milk  was  blown  at  145°  F.  the  experiments  showed 
that  there  was  about  a  50  per  cent  reduction  in  the  cream  line.  The 
eflFect  on  the  cream  line  will  vary  with  the  amoimt  of  agitation  of  the 
milk  and  the  length  of  the  blowing  period. 

It  is  seen  from  the  table  that  the  onion  or  garhc  flavor  was  removed 
entirely  from  milk  at  the  temperatures  given  in  from  30  to  60  minutes. 
It  is  evident,  of  course,  that  the  length  of  the  blowing  period  will 
depend  upon  the  strength  of  the  flavor  in  the  milk.  In  one  experi- 
ment not  shown  in  Table  1  the  flavor  was  removed  by  five  minutes 
blowing.  In  this  case,  however,  the*  onion  or  garUc  flavor  was  not 
strong  m  the  milk  before  treatment. 

REMOVING  THE  FLAVOR  FROM  CREAM. 

In  order  to  remove  the  flavor  from  cream  it  was  foimd  that  in 
general  a  slightly  longer  blowing  period  was  required  than  in  the 
case  of  milk.  The  resmts  of  four  experiments  with  30  per  cent  cream 
are  shown  in  Table  1.  Here  again  the  results  show  that  the  onion  or 
garlic  flavor  may  be  removed  more  quickly  at  160®  F.  than  at  140° 
or  145°  F.  It  would  probably  be  possible  to  use  160°  F.  when  the 
cream  is  to  be  used  for  butter  making,  but  for  direct  consumption  the 
cooked  taste  produced  by  long  heating  at  160°  F.  is  midesirable. 

EVAPORATION. 

When  milk  or  cream  is  treated  by  this  process  it  was  foimd  that 
there  is  a  loss  by  evaporation  which  amounts  to  2  or  3  per  cent. 
Therefore  it  is  advisable  to  use  the  minimum  amoimt  of  air  which  will 
remove  the  onion  or  garlic  flavor. 

COMMERCIAL  USE  OF  THE  PROCESS. 

The  application  of  this  process  on  a  commercial  scale  would  bo  sim- 
ple, as  an  ordinary  tank  could  be  used  with  another  tank  with  a  per- 
forated bottom  supported  above  it.  The  size  of  the  air  blower  neces- 
sary to  supply  air  will  depend  upon  the  amount  of  milk  to  be  blo\vn 
and  the  depth  of  the  milk,  since  air  has  to  be  forced  to  the  bottom  of 
the  tank.  It  is  desirable  that  the  air  be  filtered  and  washed  before 
its  passage  into  the  milk,  in  order  to  remove  dust.  * 

Any  of  the  manufacturers  of  air  blowers  will  deteimine  the  size 
necessary  when  supplied  with  the  proper  data;  that  is  to  say,  the 
amount  of  air  pressure  which  the  blower  must  provide. 

The  experiments  indicate  that  onion  or  garlic  navor  may  be  removed 
on  a  commercial  scale  from  milk  and  cream  by  the  simple  process 
which  has  been  described.  It  is  believed  that  the  milk  or  cream  for 
direct  consumption  should  be  heated  and  blown  at  145°  P.  in  order  to 
obtain  the  best  results,  but  the  temperature  used  and  the  method  of 
application  of  the  process  will  depena  upon  the  particular  needs  of  the 
creamery  operator. 

O 
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BIRD  HOUSES  AND  HOW  TO  BUILD  THEM. 

By  Ned  Dbarbohn, 
AeHftanl  Biohgitl. 

INTRODUCTION. 

Birds  may  be  ^thered  aboUt  us  in  all  seasons  of  the  year  with 
ease  and  certainty  merely  by  offering  what  they  desire.  In  winter 
tlioy  are  often  pushed  for  food,  and  if  we  supply  this  need  they  will 
r(ipi>rt  daily  at  the  lunch  counter  and  help  to  reheve  the  tedium 
of  our  indoor  life.  In  summer  they  care  less  for  food  provided  by 
their  human  friends,  and  other  means  must  be  sought  to  attract  them 
about  the  home.  They  appreciate  fresh  water  for  bathing  and 
drinking.  A  sh&Uow  pool  of  varying  depth,  if  only  a  foot  across, 
becomes  on  hot  days  a  center  of  attraction  for  all  the  birds  in  the 
vicinity,  and  it  may  be  made  with  little  effort  and  material;  only  a 
small  amount  of  cement  is  required,  or,  if  that  be  lacking,  a  pan  witli 
stones  in  it  set  in  the  ground  will  be  equally  serviceable.  Trees, 
shrnba,  and  vines  bearing  fruit  rehahed  by  birds  are  great  attractions 
in  their  season.' 

Birds  are  desirable  about  premises  not  only  on  account  of  their 
beauty  and  song,  but  because  of  their  economic  worth.  Thoy  are 
es]»ecially  useful  as  insect  destroyers  during  the  breeding  period, 
when  they  have  to  work  early  and  late  to  obtain  sufficient  food 
for  their  nestlings,  and  their  movements  at  this  time  are  more  in- 
teresting than  during  any  other  season.  There  is,  therefore,  a  doublo 
purpose  in  offering  them  special  nesting  f  aciUties.  If  mud  is  available, 
swallows,  robins,  and  phcebes  will  found  and  wall  their  nests  with  it. 
If  we  put  out  feathers,  bits  of  wool,  or  twine,  a  dozen  different  kinds 
of  birds  will  make  use  of  them.  If  we  furnish  safe  retreats  in 
which  they  can  roar  their  young  comfortably,  most  of  them  will  bo 
occupied.     In  fact  no  attraction  for  summer  birds  is  more  effectual 

'S«U.  8.  Dept-Agr.  YtarbookieOB,  pp.  1SS-1P8,"  Plants  UsefulW  Attract  Dlrdianrt  r™»rt  Fnilr,' 
by  W.  I,.  KcAteeCVeoibook  Separate  fiw,) 
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than  a  series  of  houses  suited  to  the  needs  and  habits  of  the  various 
kinds  of  house  birds. 

A  few  years  ago  only  four  species  were  commonly  regarded  as  house 
birds — the  house  wren,  the  bluebird,  the  tree  swallow,  and  the  martin. 
Since  the  movement  to  protect  birds  and  make  neighbors  of  them 
began,  however,  their  natures  and  needs  have  become  better  under- 
stood, and  it  is  now  known  that  many  other  species  will  avail  them- 
selves of  houses  constructed  for  them  by  their  himian  friends.  The 
practice  of  erectiog  bird  houses  in  this  country,  while  now  nation-wide, 
is  not  so  common  and  uniformly  distributed  as  it  should  be,  and  more 
extended  provisions  of  this  nature  can  not  fail  to  result  in  a  largely 
increased  nimiber  of  house  birds. 

HOUSE  BIRDS  INCREASING  IN  NUMBER. 

The  habit  of  nesting  in  bird  houses  has  been  adopted  by  indi- 
viduals of  many  species  which  would  not  ordinarily  be  expected  to 
make  use  of  such  homes,  and  this  may  be  taken  as  indicating  that  it 
will  become  more  general  from  year  to  year  as  facihties  are  afforded 
and  as  the  number  of  birds  hatched  in  houses  increases. 

That  western  wrens  and  bluebirds  should  take  as  naturally  to 
artificial  shelters  as  did  their  eastern  relatives  was  to  be  expected. 
On  the  other  hand,  the  use  of  houses  by  birds  which  until  recently 
had  persistently  ignored  them  is  surprising  and  must  be  considered 
a  victory  for  those  who  have  studiously  attempted  to  enlarge  their 
circle  of  feathered  neighbors. 

Woodpeckers,  nuthatches,  and  titmice  excavate  their  own  houses, 
usually  new  ones  each  year,  leaving  the  old  homes  to  less  capable 
architects.  Builders  of  artificial  houses  generally  go  to  the  woodpecker 
for  designs,  and  by  varying  styles  to  suit  the  tastes  of  different  kinds 
of  birds,  have  been  rewarded  by  such  tenants  as  chickadees,  tufted 
titmice,  white-breasted  nuthatches,  Bewick  and  Carolina  wrens, 
violet-green  swallows,  crested  flycatchers,  screech  owls,  sparrow 
hawks,  and  even  some  of  the  woodpeckers,  the  master  builders 
themselves.  Flickers  readily  accept  houses  built  according  to  their 
standards.  Red-headed  and  golden-fronted  woodpeckers  are  wilUng 
occupants  of  artificial  houses,  and  even  the  downy  woodpecker,  that 
sturdy  little  carpenter,  has,  in  one  instance  at  least,^  deemed  such  a 
home  a  satisfactory  abode  in  which  to  raise  a  family.  Shelters  having 
one  or  more  sides  open  are  used  by  birds  which  would  never  venture 
into  dark  houses  suited  to  woodpeckers.  They  have  been  occupied 
by  robins  and  brown  thrashers,  and,  in  one  instance,  by  a  song  spar- 
row.^ 


1  Reported  by  Jefiteraan  Butler  as  ooctining  on  the  Ford  form,  near  Detroit,  where  gnat  paina  liaye  been 
taken  to  provide  for  birds. 

*  This  song  sparrow  record  is  another  surprise  from  the  Ford  turn,  aanouaoed  by  Mr.  Butler,  which  is 
"^ery  enconragbig  to  those  experimenting  with  bird  houses. 
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The  number  of  house  birds  may  be  still  further  augmented  as  time 
goes  on.  All  of  the  commoner  woodpeckers  are  likely  to  be  included, 
as  are  several  of  the  small  owls  and  wrens,  and  a  few  of  the  wild 
ducks,  as  the  golden-eye.  The  wood  duck  is  already  known  to  use 
nesting  boxes.  Houses  set  close  to  streams  in  the  western  mountams 
will  probably  be  occupied  by  ousels  or  dippers.  Florida  grackles 
sometimes  breed  in  flicker  holes  and  may  be  expected  to  occupy 
houses  now  and  then.  In  every  locality  having  trees  there  is  a  group 
of  birds  ready  to  appropriate  houses  when  they  have  the  opportunity. 

SUGGESTIONS  FOR  CONSTRUCTING  HOUSES. 

House  birds  differ  decidedly  in  their  requirements.  For  those 
which  usually  excavate  homea  for  themselves,  the  diameter  of  the 
entrance  and  the  depth  and  diameter  of  the  cavity  must  be  in  accord 
with  their  specific  standards.  Some  birds  are  satisfied  with  almost 
any  sort  of  a  lodging.  Bluebirds  and  wrens,  for  example,  are  con- 
tent to  build  in  tomato  cans,  although  chickadees  and  nuthatches 
disdain  them.  Wood  is  a  better  building  material  than  metal  or 
earthenware.  Entrance  holes  should  be  countersunk  from  the  out- 
side to  exclude  rain.  Heads  of  nails  and  screws  should  be  set  rather 
deeply  and  covered  with  putty.  All  houses  should  be  easy  to  open 
for  cleaning.  A  perch  at  the  entrance  is  unnecessary  and  may  even 
be  an  objection,  as  it  is  frequently  used  by  EngUsh  sparrows  while 
they  twitter  exasperatingly  to  more  desirable  occupants.  To  provide 
for  proper  ventilation  a  row  of  small  holes  is  sometimes  bored  just 
beneath  the  eaves,  but  there  should  never  be  a  ventilating  hole 
lower  than  the  entrance,  and  joints  should  be  made  tight,  as  drafts 
of  air  are  dangerous.  In  case  there  is  danger  that  rain  may  bo 
driven  in  through  the  door,  a  small  drainage  hole,  which  will  be 
covered  by  the  nest,  may  be  made  in  the  middle  of  the  floor. 

The  appearance  and  durabihty  of  houses  are  improved  by  a  coat 
of  paint.  A  neutral  shade  of  green  or  gray  is  suitable  for  houses 
mounted  in  trees,  while  those  on  poles,  being  conspicuously  placed, 
lend  themselves  harmoniously  to  the  landscape  when  painted  white. 

The  dimensions  of  nesting  boxes  shown  in  Table  1  are  taken  from 
the  experience  of  successful  builders  and  from  measurements  of 
woodpecker  holes. 
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Table  1. — IHmentioTu  o/ netting  boxei  for  variout  apeeia  of  hinU. 


Depth      Enlronce  Diaxaeta    Height 

ol  bIwv«  dI  above 

cavity.        floor,      entracoe.    p^und. 


VUle-brauted  nnthatch . . 


ViDlet-^ttii  swi 

TieeBWBllow.. 


CrestBd  Hycalcbor 

Bed-hesdcd  iroadpedar 

Ooldaa-IrDuted  iroodpeoJiet.  ■ 

Hairy  woadpeeksr 

Down 7  WDoapeoker 


BpHiov  hawk . . 

8BW-»lHtO«l.. 


■  On*  or  more  sides  open.  i  All  sides  apea. 

HOUSE  PLANS. 

Possibilities  in  the  way  of  improvising  bird  houses  with  Tery  Utile 

work  are  su^eeted  in  figures  1  and  2.     Ordinary  tomato  cans  treated 

in  either  of  the  ways  here  indicated  will 

be  tenanted    by  wrens  and    bluebirds. 

The    cans    ought 

always    to    be 

placed  in  shaded 


fu.  1.— ToTiuto  can  with  circular  pkoe 
at  board  lltted  In  one  end,  to  make 
house  [or  bineblrda  or  vrens. 


Fttj.  3.— Tomato  can,  with 
one  end  removed,  iu- 
toned  to  tc^  of  post.  Hole 
rot  In  Bide  fa  (ntranot. 
Soitable  bw  biuabirda 
or  wrens  l[  put  In  shady 


places,  as  the  metal  becomes 

very  hot  in  the  sun,  

Bird  houses  in  the  South- 
em  States  have  long  been  made  from  gourds.  The 
entrance  is  in  the  side  and  s  drain  hole  in  the  bot- 
tom, as  shown  in  figure  3.  A  piece  of  wire  through 
the  neck  for  mounting  it  completes  the  house.  A  number  of  gourds 
thus  prepared  and  strung  on  a  pole  seems  to  make  a  satisfactory  tene- 
ment house  for  a  colony  of  martins.  Used  singly  they  are  equally 
well  adapted  to  wrens  and  bluebirds.    While  gourds  are  not  durabk 

len  exposed  to  the  weather  they  are  eadly  replaced. 
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Ordinary  wooden  boxea,  if  clean,  can  be  made  into  bird  lioiises  by 
merely  nailing  on  a  cover  and  cutting  out  an  entrance  hole.  Such 
makeshifts  are  rarely  weatherproof  and  are  never  pleasing  lo  the  e>'o. 
Branches  containing  real  woodpecker  holes,  when  oli- 
tainable,  are  perhaps  the  best  attraction  tliat  ciiu 
*  ^  be  offered  moat  house  birds  in  the  breeding  season. 

""  By  carefully  fitting  such  a  branch  to  a  fruit  or  slia<le 


ST3 


wrt 


recgecl  Icr  marttna. 


tree  its  foreign  origin  will  scarcely  be  noticed.     The 

house  shown  in  figure  6  is  suitable  for  use  in  trees. 

It  is  made  from  a  log  or  large  branch,  hollowed  by 

decay,  and  fitted  with  a  top  and  bottom  as  illustrated 

in  the  figure.     The  cover 

is  to  go  on  after  the  log  is 

fastened  in  place.  Either 
the  top  or  bottom  should  be  removable. 
Methods  of  doing  this  are  shown  in  figures 
23  and  26.  Another  way  of  making  a  log 
bouse  is  to  split  a  straight^grained  log  2 
feet  or  more  in  length  through  the  middle 
and  then  to  cut  out  a  cavity  with  a  gouge. 
The  excavations  in  the  two  halves  can  be 
made  to  match  exactly  by  means  of  a 
pattern  or  template  having  the  size  and 
shape  desired  for  the  proposed  cavity 
through  the  plane  of  cleavage.     F^m-e  7  *" 

shows  the  appearance  of  such  a  bouse  and  bow  to  place  tbe  template 
symmetricaJly  on  each  half  of  the  stick.  The  top  of  tlik  bouse 
should  be  covered  with  tin  or  zinc  to  keep  out  moisture.  The  halves 
should  be  fastened  tt^etber  with  screws  to  allow  the  hou^^e  to  be 
taken  apart  and  cleaned. 


.    T^^shouldbecovired withtlnM 
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PhcebeB  like  to  nest  about  buildings,  anil  a  simple  shelf  under  the 
roof  of  a  porch  or  shed  is  all  they  require.     If,  however,  it  is  desirable 
to  have  them  stay 
outside,    the    shelf 
must   be  provided  A 

with  a  roof.  Figure 
8  shows  a  shelf 
shielded  from  the 
weather  by  one  wall 
and  a  roof.  This 
shelf  if  placed  high 
under  the  eaves  of  a 
two-stoiy  building 
may  attract  barn 
swallows;  phoebea 
and  robins  also  are  hkely  to  build 
upon  it  if  it  is  not  less  than  8  feet 
FN.T.-Locspiitaiidhaiv«muk<idtobegoug«i  from  the  gTDund.  In  Some  cases 
'^""l^  it  will  be  advisable  to  leave  only 
one  side  open, 

>  nest  shelter  designed  to  be  placed  in  shrubbery  for  catbirds, 
brown  thrashers  and  song  sparrows  is  shown  in  figijre  10.  As  it 
requires  httle  lumber  or 
<*^  labor,  one  may  well  be 
placed  in  every  patch  of 
weeds  or  brush  fre- 
quented by  these  birds. 
Fastened  to  a  large  hor- 
izontal branch  or  in  a 
crotch  of  a  tree  it  is  likely 
to  be  used  by  robins. 
The  house  shown  in  figures  12  to  15  is  de- 
signed to  be  set  on  a  pole  or  a  tree  stub  for 
the  use  of  swal- 
lows especially. 
It  can  be  cleaned 
by  simply  hft^ 
ing  the  box  from 
its  base.  Bluebirds  and  wrens,  as  well 
as  swallows,  nest  in  this  style  of  house  ( 
though  they  prefer  a  deeper  canity. 
Another  pole  house  is  shown  in  figure  1 7. 
This  is  essontiaUy  after  the  woodpecker  ^™  "'''"X^^C^T  °*"  '*^ 
model  and  is  suitable  for  bluebirds.     By 

releasing  the  hooks  which  fasten  the  box  to  the  base,  clesmng  is  easy. 
Figure  19  iUustrates  a  house  to  be  attached  to  a  tree.    It  can  be 
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3.  II.— Lumber  dlagramg  fw  nest  slielter  shown  Fic   i:!  — (  ribi  secllon  Bod 

InOgorslO.    ThlokncBS  of  boards  1  Inch.  inUrior  view  of  front  halt 

of  hou5fl  For  BwatlowB  BOd 
bluebirds. 
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Fio.  Id.— Lumber  diagrams  for  building  house  Fie.  17. — Diagrammatic  drawings  of  bluebird  house.  This 
shown  in  figures  12  to  15.  Thickness  of  house  can  be  removed  from  its  flo<H'  b  j  unfastening  two 
boards  f  inch.  wire  hooks. 


//" tt—S'-A 


w^^: 


Fio.  18.~Lumber  diagrams  of  house 
shown  in  figure  17.  Thickness  of 
boards  finch. 


Fig.  19.— Style  of  house  suitable  for 
sparrow  hawks,  screech  owls,  blue- 
birds, and  wrens.  Designed  to  b« 
placed  in  trees.  Bottom  can  be 
removed  by  turning  button. 


if: 
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Fio.  20.— Seotion  of 
house  shown  in 
figure  19. 


Fio.  21.— Diagrams  of  house  shown  in  figure  19  for  sparrow  hawks 
and  screeob  owb.    ThtekiUBs  of  boards  f  inch. 
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FiQ.  22. — Diagrams  of  house  shown  in  figure  19  for 
bluebirds.    Thickness  of  boards  I  inch. 


opened  for  cleaning  by  turning  a  button  and  removing  the  bottom. 

TTiis  house  is  easy  to  build  and  if  suitably  proportioned  is  adapted 

to  a  great  variety  of  birds.     Planfe  are  furnished  for  two  sizes — one 

for  bluebirds  and  the  other  for 

screech  owls  or  sparrow  hawks.  -.»*— "^'*''- 

The  flicker  house  shown  in  ' "      - 

figure  23  is  designed  to  be  placed 

on  a  post  or  the  stub  of  a  tree. 

The  roof  can  be  lifted  in  the 

same  way  that  a  stopper  is  re- 
moved from  a  bottle.     A  house 

suitable  for    members   of    the 

woodpecker  family  and  also  for 

nuthatches  and  titmice,  including  chickadees,  is  shown  in  figure  25. 

It  is  attached  to  boles  of  trees.     The  bottom  is  removable,  as  appears 

in  figure  26. 

Figure  29  shows  a  houst^  designed  for  wrens  and  house  finches. 

For  wrens  it  may  be  placed  on  a  tree  or  fence  post.     If  attached  near 

the  eaves  of  a  building,  house  finches  or  wrens 
will  use  it.  The  front  gable  is  open,  entrance 
to  the  room  below  being  through  the  rear  of 
the  upper  floor.  This  house 
can  be  opened  for  cleaning 
by  lifting  out  the  upper  floor. 
Martin  houses  are  built 
on  the  apartment  plan  to 
satisfy  the  social  instinct  so 
marked  in  martins  but  so 
conspicuously  lacking  in 
most  other  birds.  They 
usuaUv  contain  not  less  than 
10  or  12  rooms  and  for  this 
reason  are  relatively  compH- 
cated,  especially  if  they  are 
miniatures  of  elaborate 
buildings,  as  is  often  the 
case.  Like  the  single  room 
houses,  they  should  be  easy 
to  inspect  and  clean  from 
top  to  bottom  and,  if  possi- 
ble, should  be  made  proof 
against  the  English  sparrow.     An   attempt 

to  combine  these  essentials  in  a  plain  house  is  illustrated  in  figure 

32.     The  body  of   this  house  slides  upon  its  pole,  to  the  top  of 

which  the  roof  fe  solidly  attached  (fig.  36).     The  pole  is  hollow  and 

61982**— BuU.  e09— 14 2 


Fio.  23.— Flicker  house  to  be 
mounted  on  post  or  stub  of 
tree. 
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Fio.  25.— House  to  be 
placed  in  tree  for  wood- 
peckers,  chickadees, 
nuthatches,  or  titmice. 


Fio.  26.— Section  of 
house  shown  in 
fifure25. 
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Fig.  24.— Lumber  diagrams  for  flicker 
house  shown  in  figure  23.  Thick- 
ness of  boards  }  inch. 


Fig  .  27.— Lumber  diagrams  of  house 
shown  in  figure  25,  suitable  for 
downy  woodpecker.  By  reducing 
size  of  entrance  it  becomes  right  for 
titmice  and  nuthatches.  Thick- 
ness of  boards  }  inch. 


S^ 


-Lumber  diagrams  of  house  ghown  In 
r«f  25,  suitable  for  red-headed   wood- 
r.    Thickness  of  boards  finch. 


Fio.  a».— HooM  for  wms  and  lioaae 
flndiflf.  Bool  brotai  to  show 
Interior. 
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through  it  runs  a  cord  by  which  the  house  is  raised  and  lowered. 
Tlie  floors  are  aU  removable  by  lifting  up.  When  the  house  is  out  of 
contact  with  the  roof  all  of  the  entrances  are  closed  by  gates  actuated 
by  springs,  the  gates  moving  upward  to  close,  and  being  kept  down 
and  open  by  pressure  against  the  roof.  By  means  of  this  device  spar- 
rows may  be  kept  out  of 

the  house  until  martins  are     f- f 

due  to  arrive,  or  if  they  get 
in  when  the  house  is  open 
they  can  be  trapped  by  sud- 
denly lowering  it.  The  pole 
shown  here  is  made  from 
hardwood  boards  put  to- 
gether with  screws.  The 
concrete  base  has  a  core 
of  2-inch  iron  pipe  which 
extends  upward  far  enough 
to  make  a  firm  connection 
with  the  upper  part  on 
which  the  house  shdes.  A 
heavj^  weight  is  employed  to  hold  the  house  hard  against  the  roof. 
By  passing  the  cord  aroimd  the  hook  of  the  weight  exactly  as  shown 
in  figure  39  and  pulling  it  upward  imtil  the  weight  is  clear  of  the 
groimd,  it  can  easily  be  held  without  slipping  while  a  more  secure 
knot  can  be  tied.  A  hook  less  wearing  to  the  cord  and  fully  as  serv- 
iceable may  be  made  from  an  acute  natural  crotch  of  oak  or  other 


Fig.  30. — Sections  of  house  shown  In  figure  29.    Upper  floor 

removable. 
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FiQ.  31.— Lumber  diagrams  for  house  shown  in  figure  29.    Thickness  of  boards  }  inch. 

hardwood  instead  of  iron.  Where  this  house  is  exposed  to  strong 
winds  it  may  be  advisable  to  attach  guy  wires  to  comers  of  the  roof. 
The  pole  may  be  made  of  a  single  piece  of  4-inch  galvanized  pipe,  set 
in  a  concrete  base.  In  this  case  the  house  should  be  a  cylinder  and 
the  roof  a  cone. 
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CARE  OF  HOUSES. 

Each  spring  before  birds  return  from  the  South  all  filth  and  litter 
should  be  carefully  removed  from  bird  houses.  In  addition  to  the 
relics  of  previous  occupancy,  houses  are  likely  to  contain  cocoons  of 
uisects,  and  nests  of  bees  or  squirrels.  Attention  to  this  one  item  of 
spring  cleaning  is  a  substantial  factor  in  attaching  birds  permanently 
to  their  houses.    A  little  sulphur  scattered  about  a  house  is  a  good 


Fio.  *J.— Details  ot  conatniclion  and  opersticoi  of  gates. 


remedy  for  parasites.  When  bluebirds  or  swallows  take  possession 
of  a  martin  house  it  is  a  good  plan  to  put  up  a  one-room  house  in  the 
(icinity  and  remove  the  nest  from  the  martin  house.  Interlopers, 
thus  evicted,  often  transfer  their  housekeeping  to  the  small  house. 
Houses  designed  for  woodpeckers  should  always  have  an  inch  or  so 
of  sawdust  in  the  bottom  for  the  reception  of  eggs,  as  woodpeckers  do 
not  gather  nest  materials.  Due  attention  should  be  given  to  repurs. 
It  is  easier  to  keep  houses  in  good  order  than  to  build  new  ones. 
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ENEMIES  OF  HOUSE  BIRDS. 

Birds  have  numerous  enemies  from  which  a  careful  landlord  will 
try  to  guard  them.  Among  these  is  the  English  sparrow,  whose  per- 
sistent attacks  too  often  drive  more  desirable  birds  away  from  then- 
nests  and  from  the  neighborhood.  Those  who  wish  to  free  their  prem- 
ises of  these  sparrows  will  find  recommendations  in  Farmers^  Bulletin 
493,  The  English  Sparrow  as  a  Pest.  European  starlings,  which  at 
present  are  not  distributed  beyond  a  narrow  strip  of  the  Atlantic  coast 


Fio.  41.— Lumber  diagrams  for  martin  house.    Thickness  of  boards  f  inch. 

region  centering  about  New  York,  are  to  be  condemned  for  their 
pernicious  interference  with  native  house  birds. 

Cats  and  large  snakes  are  enemies  of  birdsi  the  former  perhaps 
killing  more  birds  than  any  other  mammal.  Trees  and  poles  support- 
ing houses  should  be  sheathed  with  tin  or  galvanized  iron  to  prevent 
these  enemies  from  climbing  to  the  nests.  Squirrels  give  more  or  less 
trouble  by  gnawing  houses,  eating  eggs,  and  killing  nestlings.  Red 
squirrels,  in  particular,  have  a  very  bad  reputation  in  this  respect, 
and  many  experimenters  keep  their  grounds  free  from  them.  Some 
regard  flying  squirrels  as  but  little  better  than  red  ones.    Even  gray 
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aiid  fox  Bquirreb  are  occasionally  troublesome.  It  is  not  oecessar;, 
however,  that  bird  lovers  should  wage  indiscriminate  warfare  against 
all  squirrels,  it  is  far  better  to 
adopt  the  rule  never  to  kill  a 
squirrel  xmless  there  is 
reawoii  to  beheve  that 
it  has  acquired  the 
habit  of  eatuig  eggs 
or  young  birds;  the 
result  wiD  probably 
be  that  not  more  than 
one  red  squirrel  in  fifty 
nor  more  than  one 
gray  squinel  in  a  hun- 
dred will  have  to  be 
killed.  Wliere  squir- 
rels areiiumerousthey 
give  more  or  leas  trouble  by  gnaw- 
ing and  disfiguring  huusea.  This  damage  may  be  prevented,  however, 
by  covering  the  parts  about  tlie  entrance  with  tm  or  ^dc. 
FOOD  SHELTERS. 

Another  means  of  atl  rue  ting  birds  about  human  habitations  is  to 
furnish  an  abundance  of  food, 
preferably  in  food  sheUei-s.  If 
one  is  unable  to  make  shelters 
that  will  protect  food  in  all  kinds 
of  weather,  the  food  may  be  fas- 
tened to  trunks  or  branches  of 
trees  or  scattered  in  sheltered 
places  on  the  ground.  A  de- 
cided advantage  in  having 
shelters,  aside  from  that  of  pro- 
tecting food,  is  that  they  may 
be  placed  where  the  birds  can  be 
watched  conveniently.  When 
shelters  are  used  the  birds  are 
first  baited  by  placing  food,  such 
as  suet,  seeds,  or  cracked  nuts, 
in  a  conspicuous  place,  and  then 
led  by  degrees  to  enter  the  in- 
closure.  Designs  for  two  food 
shelteiB  are  exhibited  in  figures 
42  and  46,  one  of  which  is  supported  by  a  post,  the  other  by  a  tree. 
Structural  details  are  shown  for  both.  There  is  no  bottom  to  eitjier 
them. 
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LOCATION. 

The  location  of  a  bird  house  or  food  shelter  has  much  to  do  with  its 
success,  for  the  reason  that  birds  have  decided  notions  as  to  proper 
surroundings  for  a  dwelling.  Martins  prefer  to  breed  near  houses, 
but  not  within  20  feet  of  trees  or  buildings.  Bluebirds  are  inclined  to 
select  orchards  or  pastures  having  scattered  trees.  Wrens,  thrashers, 
and  catbirds  live  in  thick  shrubbery.  Robins  like  trees  with  sturdy- 
trunks  and  branches.  Titmice,  nuthatches,  and  most  of  the  wood- 
peckers are  woodland  species,  although  flickers  and  red-headed  wood- 
peckers are  more  at  home  among  the  scattered  trees  of  roadsides  and 
pastures.  Song  sparrows  frequent  weedy  swales  and  brush  fences. 
Swallows  do  not  enter  woods  so  that  a  house  would  be  as  attractive 
to  them  in  one  open  place  as  in  another.  The  eastern  phoebe,  the 
black  phoebe,  and  the  house  finch,  while  not  limited  to  the  haunts  of 
man,  are  noticeably  partial  to  them.  Crested  flycatchers,  screech 
owls,  bam  owls,  and  sparrow  hawks  are  governed  more  by  conven- 
ience than  by  taste;  although  normally  inclined  to  hold  aloof  from 
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Fig.  47. — Cross  and  longitudinal  sections  of  food  house  shown  in  figure  46. 


man,  they  have  in  many  instances  reared  then*  broods  in  close  prox- 
imity to  dwelHngs.  Bam  owLs,  true  to  their  name,  accept  suitable 
quarters  in  buildings  without  hesitation. 

CONCLUSION. 

Before  erecting  bird  houses  one  should  first  determine  the  kijid  of 
birds  to  which  his  premises  are  adapted.  The  question  usually  next 
arising  is  as  to  the  number  of  birds  that  can  be  accommodated. 
Unless  grounds  are  large,  it  is  generally  useless  to  expect  as  tenants 
more  than  a  pair  of  each  species,  except  martins.  However,  the 
singular  intolerance  shown  by  most  birds  during  the  breeding  season 
to  others  of  their  kind  does  not  operate  between  those  of  different 
species.  A  dozen  different  kinds  of  birds  will  pursue  their  several 
modes  of  hunting  and  raise  their  families  on  the  same  lot,  but  rarely 
two  of  the  same  sort.^     Of  all  our  house  birds,  martins  alone  are 

i  The  fact  that  birds  art  more  tolefBnt  toward  strangers  than  toward  relatives  was  well  iUostrsted  by  an 
observation  made  recently  by  the  writer  in  New  Mexico.  A  one-etory  tool  house  10  feet  square  had  nailed 
to  three  comers  of  its  roof  rough  b  ird  houses  made  from  packing  boxes.  One  was  oocuplsd  by  violet-greea 
swallows,  anotherby  western  bluebirds,  and  the  thlrdby  English  sparrows.  A  still  more  remarkable  asso- 
ciation of  different  si>ecies  has  been  reported  by  Otto  Widmann,  of  St.  Louis,  lio.,  who  onoe  had  a  pair  eaob 
Jcksn,  martins,  house  wrens,  and  English  sparrows  nesting  sirnnltanaoosly  in  tha  iwma  house. 
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social.  The  fact  that  there  is  a  limit  to  the  possible  bird  population 
on  any  given  tract  must  be  taken  into  consideration.  When  the 
probable  tenants  have  been  decided  upon,  the  selection  of  sites  is  in 
order,  for  the  site  often  decides  the  style  of  house  that  is  to  occupy  it. 
In  the  final  placing  of  bird  houses,  care  should  be  taken  to  have  then! 
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Fio.  48.— Lumber  diagrams  of  food  ahelUr  shown  in  flgmv  40. 

face  away  from  the  winds  prevailing  in  stormy  weather.  The 
strongly  developed  homing  instincts  of  birds  can  be  rehed  on  to  attach 
them  to  the  neighborhood  where  they  first  saw  the  light,  and  the 
identical  pairs  which  nest  in  the  houses  provided  for  them  one  year 
will  often  return  the  next  season  to  enjoy  the  same  bounty  and  pro- 
tection. 
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WILD  ONION:  IVIETHODS  OF  ERADICATION. 

By  H.  R.  Coit.  Apriciilturitt,  Offfce  uf  Farm  ilanaacment. 

INTRODUCTION. 

The  wild  onion,  or  garlic  (Allium  rlneaie),  is  found  in  the  Atlan- 
tic coast  region  from  Masatchuactts  to  Georgia  ftiul  as  far  inland 
lis  Missouri  (fig.  1),  and  in  k  Urge  part  of  that  territory  it  is  the 
worst  weed  pest.     In  the 


spring  Ihe  cows  eat  the 
plant,  which  results  in  the 
dairy  products  becoming 
tainted  with  the  ofi'ensive 
odor  and  flavor.  The 
farmer  haivests  with  his 
wheat  the  onion  bidblets. 
which  are  about  the  same 
size  and  shape  as  the 
wheat  grains,  and  the  two 
are  difficult  to  separate. 
Therefore,  when  the  wheat 
is  offei-ed  for  sale  the  millman  docka  him  a  liberal  amount.  Bread 
made  from  garlicky  flour,  especially  if  eaten  warm,  has  a  pronounced 
odor  and  flavor.  The  money  loss  from  wild  onion  runs  into  millions 
of  dollars  yearly,  while  the  gastronomic  discomfort  to  the  con- 
sumers of  the  tainted  flour  and  dairj-  products  is  no  minor  considem- 
tion.  During  the  winter  and  early  spring  the  green  tops  of  this 
weed  deti-act  much  from  the  appearance  of  lawns. 

DESCRIPTION  AND  HABITS  OF  GROWTH. 

It  is  highly  important  to  understand  how  this  plant  grows,  Iwcause 
<m  a  knowledge  of  its  life  habits, is  based  the  best  method  for  ii:^ 


NOTH.— ThiA  bu  lie  tin  deacrlb 
Ihe  "  RDrUckj  "  tuete  and  odoi 
of  especial  interrat  to  tnrmci 
Inland  ae  UlMourl. 


-Irrutar  (Doc.  No.  4in> 


B  methoda  for  rradlcatlng  the  weed  Ihat  ia  rsspouslblc  foi 
tound  In  Mmc  milk  and  butter  and  la  aomi.'  brcnd  nod  U 
and  dBlrjmen  In  tbe  ACIaotic  coast  reglau  and  rb  far 
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eradication.  In  cultivated  lands  the  plants  are  likely  to  be  scattered, 
but  in  pastures,  lawns,  and  other  places  that  have  not  been  disturbed 
for  several  years  the  plants  grow  in  clumps. 

The  wild  onion  ripens  in  June  or  July,  at  which  time  the  above- 
ground  portion  consists  of  a  stem  with  several  narrow  leaves  grow- 
ing along  the  lower  part.  This  stem  is  IJ  to  5J  feet  tall,  and  on  the 
top  is  found  a  cluster  or  several  clusters  of  the  aerial  bulblets  shown 
in  figure  2,  sometimes  incorrectly  called  seeds.  The  plant  seldom 
produces  true  seeds.  The  underground  portion,  which  is  from  1  inch 
to  8  inches  deep,  is  shown  in  figure  3.    This  portion  contains  from 

two  to  six  newly 
formed  bulbs,  lo- 
cated at  the  base  of 
the  plant  between 
the  leaf  layers  of 
the  old  bulb.  The 
old  plant,  that  is, 
the  stem  and  the 
leaves,  then  dies, 
leaving  these  new 
bulbs  to  start  growth 
for  the  coming  sea- 
son. Figure  4  shows 
the  plant  illustrated 
in  figure  3  with  all 
the  leaves  removed, 
exposing  the  four 
bulbs  which  had 
been  produced.  The 
small  detached  bulb 
shown  in  the  illus- 
tration was  broken  off  from  the  dark  spot  at  the  base  of  the  large  bulb. 
It  will  be  noticed  in  figure  4  that  three  of  these  bulbs  are  small, 
while  the  one  next  to  the  stem  is  much  larger.  The  large  bulb  has 
a  thin,  delicate,  white  skin,  while  the  smaller  ones  have  a  hard  brown 
shell  around  them.  The  large  Vmlb  always  germinates  in  the  summer 
7r  early  fall.  The  hard  :helled  bulbs  do  not  start  growth  until  a 
■-.n  si  Hon.  I-'-     n»-'>i-  ^a*l  V-     ,^nrt  J"    ^Q  late  fall,  but  most  of 

i„.j_     -  J''  oT — T't    •■■ — '"g  or  an  even  later 


of  tbe  wtid  anion. 


■'  ..o  iiuid-aKoiicd  bulbs  have  ger- 
•'■  ■'■-^led  bulbs  have  advanced  far 
-i,,luce  new  bulbs.  There  is  conse- 
.ipwitmns.    -h'fh  is  the  secret  of  the 
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METHODS  OP  ERADICATION. 

CULTIVATED  LAND. 

To  trill  the  wild  onion,  the  work  must  be  started  in  the  fall.  The 
object  of  this  work  is  to  destroy  the  plants  from  the  soft-shelled 
bulbs  before  they  have  advanced  far  enough  to  produce  new  bulbs. 
The  best  time  is  when  the  food  stored  in  the  bulb  has  been  trans- 
ferred to  the  growing  plant  and  before  the  new  bulbs  have  started  to 
form.  Tliere  is  a  considerable  period  when  this  condition  exists, 
which  is  when  the  new  plants  are  about  12  to'15  inches  high.    This 


portion  of  the  wIM-odIdii 
□t  Bbown  In  Sgure  3  wlCb  the  [eat  layers  re- 
moved, showing  the  four  new  bulb*  which  this 
plant  baa  produced. 

is  during  October  and  November  in  the  South  and  November  and 
December  in  the  North.  "When  this  stage  has  been  reached,  the  land 
should  be  plowed  fairly  deep,  turning  under  all  the  onion  tops. 
This  will  dispose  of  these  plants.  If  this  plowing  were  put  off  until 
spring,  however,  these  plants  would  have  formed  new  bulbs,  which 
would  be  able  to  grow  even  though  Ihe  parent  plants  were  destroyed. 
It  is  highly  important  that  the  tops  be  completely  buried  by  the 
plowing;  otherwise  many  of  them  would  keep  on  growing.  A  plow 
with  a  Jointer  attached  to  the  beam  (fig.  5)  will  often  be  a  great  help 
in  thoroughly  turning  under  the  tops,  while  disking  the  land  previ- 
ous to  plowing  will  also  aid  in  accomplishing  this  result. 


4  FARMERS     BULLETIN   610. 

The  following  spring  the  field  should  be  planted  to  a  culti\-ated 
crop.  Com,  preferably  planted  in  checkrows,  is  best.  It  may  be 
necessary  to  plow  again  sliallowly  in  the  spring,  but  ordinarily  a 
disking  or  two  previous  to  planting  will  suffice.  In  cultivating  the 
com,  the  effort  should  be  to  kill  the  onion  plants  that  spring  up,  and 
the  easiest  way  of  doing  this  is  to  cut  off  the  tops.  The  beet  imple- 
ments, therefore,  are  those  that  cut  off  all  the  tops  instead  of  letting 
them  slip  through  and  keep  on  growing.  Cultivators  of  the  sweep 
type  are  best  for  this  purpose.  Figure  6  shows  a  number  of  imple- 
ments of  this  kind.  On  many  of  the  modem  cultivators  sweeps  9  to 
18  inches  wide  may  be  quickly  attached  in  place  of  the  shovels. 
Some  soils,  of  course,  are  too  stony  or  otherwise  unsuitable  for  the 
use  of  sweeps. 


Fid.  S. — Plow  with  JolDtrr. 

From  the  time  the  farmer  is  able  to  get  on  the  land  in  the  spring 
until  the  com  is  laid  by,  his  efforts  should  be  directed  toward 
preventing  the  onion  from  making  top  growth.  This  spring  and 
■^arly-summer  work  is  to  kill  the  plants  that  come  up  from  the  hard- 
lUelled  bulbs.  If  it  is  ^vell  done,  most  of  the  onions  will  have  dis- 
appeared by  the  end  of  summer.  Some  of  the  hard-shelled  buUw, 
lowever,  may  delay  g"''mination  f"-  a  year  or  two,  so  that  by 
all  a  few  plants  >"<"  ^ain  '"  '  ''dence.  Hence,  the  farmer 
...'.tilH  he  p'— in    "  '-  ■     1..  ._an  of  a  deep  plowing  lat* 

■-      "'  -     -..  ■—   -'     .  1     '  -ji'nd  crop  the  next  spring. 

/■".'  ■■  ••'■    -  .    -       .,  "o  years  this  treatment 

- ■  «in-..-    •     ■>*  lond,  and  the  work 

- .     -      ■'     -f  ira  lai-. expense. 

■   —  ' !*>  'o'-lv  fall,  like  the  soft-shelled 

iK      •     •        - 'ilv  -lostroved  bv  the  full 
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Many  fariueis  have  tried  the  method  outlined  here  and  have 
found  it  to  be  entirely  satisfactory. 

As  a  variation  of  the  ordinary  plowing  some  farmers  have  used 
trench  plowing  with  success.  This  consists  of  running  a  plow  about 
4  or  5  inches  deep  and  following  this  with  another  plow  in  the 
.same  furrow  at  a  depth 
of  10  inches  or  more. 
The  wild-onion  plants 
and  ungerminated 
bulbs  being  in  the  up- 
l>er  4  or  5  inches  are 
^ns  turned  into  a  deep 
furrow  and  covered  up 
by  tlie  second  plow, 
burying  them  so  that 
their  tops  can  never 
reach  the  surface.  In 
a  soil  of  average  depth, 
however,  it  is  not  de- 
sirable to  turn  up  si> 
much  subsoil  to  the 
surface. 

PASTURES  AND  LAWNS. 

If  grass  lands  nrc 
quite  full  of  the  onion 
plants,  the  easiest  wav 
of  disposing  of  them  in 
to  follow  the  cultiva- 
tion method  already 
outlined.  There  art' 
many  fields,  though, 
where  these  weeds  are 
not  very  numerou-f  and 
where  it  would  not  pay 
to  follow  snc'ii  n  radi- 
cal course. 

The  Department  of  Agriculture  has  experimented  with  various 
methods  of  killing  each  plant  or  group  of  plants  in  such  situations. 
'IVeatments  were  tried  out  with  a  number  of  the  most  proinisiug 
plant  poisons,  such  as  fuel  oil,  coal-tar  creosote  oil.  arsenite  of  soda 
solution,  and  common  salt.  A  small  quantity  of  each  of  these 
poisons  was  applied  to  each  plant  or  group  of  plants.  While  all 
these  substances  killed  the  plants,  only  one  of  them,  namely,  coal- 
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tar  creosote  oil,  affected  the  ungerininated  bulbs  as  well.  It  was 
found  that  10  cubic  centimeters  (about  4  thimblefuls)  of  this  mate- 
rial was  quite  effective.  The  most  feasible  method  for  the  average 
farmer,  however,  is  to  dig  up  the  plants  or  clumps  with  a  mattock. 
One  well-directed  stroke  when  the  soil  is  moist  and  soft  will  take 
out  the  entire  clump  by  the  roots,  including  the  ungerminated  bulbs. 
This  should  be  carried  off,  so  as  to  give  no  further  trouble.  It  is 
then  a  good  plan,  especially  on  a  lawn,  to  fill  the  hole  with  soil  and 
sprinkle  a  little  grass  seed  on  the  surface. 

Sheep  eat  the  tops  of  the  onion,  and  grazing  for  a  few  years  is 
reported  as  an  efficient  remedy  for  the  pest.  The  sheep  apparently 
eat  it  to  the  greatest  extent  during  the  winter  and  early  spring,  when 
there  is  little  other  green  vegetation  in  sight,  or  in  poor  pastures^ 
where  there  is  little  to  choose  but  the  wild  onion.  On  the  better 
pastures  it  may  be  necessary  to  salt  the  onions  occasionally  to  induce 
the  sheep  to  get  a  taste  sufficient  to  overcome  their  natural  dislike 
for  them.  These  animals  may  be  of  considerable  help  in  reducing, 
and  even  finally  eradicating,  this  pest  in  pastures. 

MEASURES  THAT  HELP. 

PREVENTING  THE  FORMATION  OF  BULBLETS. 

As  the  aerial  bulblets  are  practically  the  only  means  by  which  the 
onion  pest  is  distributed  from  field  to  field  and  from  farm  to  farm, 
it  is  highly  important  that  the  formation  of  the  bulblets  be  pre- 
vented. If  allowed  to  mature,  they  may  be  harvested  with  hay  and 
grain  and  then  carried  to  other  parts  of  the  farm.  They  are  also 
carried  by  water  and  deposited  on  uninfested  fields,  where  they 
propagate.  Cutting  the  tops  of  the  onion  plants  before  they  are 
ripe  will  prevent  them  from  producing  bulblets. 

Late  plowing  for  small  grains. — It  has  been  found  that  if  plow- 
ing is  delayed  until  a  late  date  in  the  fall  and  the  land  is  planted 
to  small  grain,  only  a  few  onion  plants  will  ripen  their  aerial  bulb- 
'ets  by  harvest  time  the  following  summer.    This  late  plowing  dis- 
poses of  those  onion  plants  that  start  growth  before  plowing  and 
i^ves  the  grain  more  than  an  even  start  with  the  garlic  that  begins 
n"owth  after  planting.    As  the  plowing  should  be  done  at  such  a  late 
io*A  Q0  fo  prevent  the  best  development  of  fall-sown  grains,  it  is 
-..-.     -TV  7)lant  spring  grains.     If  circumstances  require  the 
■ '     r^*^in,  it  should  be  done  with  the  full  knowledge  that 
^    -^inting  will  probably  reduce  the  yield.     Seed- 
■v      ^tP  orrn..     .-.,      rW  Htc  plowiug  has  the  least  harmful  effect 
-I    ^-  -  •    •'  ""'  ^    he  onion  belt,  where  wheat  may  be 

.iQT»'     5,       ....  .  Sit  •ii.r-  .  •'*CP*l^^'*'*r, 
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PKBV8NTIKQ  THB  DISTRIBUTION  OF  BVLBLBT8. 

If  the  bulblets  have  been  permitted  to  mature  it  is  important  to 
l>it'vent  th*ir  fnither  tlistribution.  The  most  common  method  of 
distributing  the  wild  onion  is  in  small  grain  used  for  seed.  Only 
grain  free  fn)ni  the 
bulblets  should  be 
planted.  Figure  7 
shows  wheat  griiins 
and  onion  bulblets  as 
they  appear  at  har- 
vest time. 

There  are  sereral 
practical  methods  for 
insuring  onion  -  free 
seed  wheat.  Artificial 
drying  makes  the 
bulblets  lighter  and 
thus  more  easily 
Fanned  out;  letting 
the  grain  stand  a  year 
ticcomplishesabout  the 
same  result  as  artifi- 
cial drj'ing;  if  the 
bulblets  are  allowed 
to  freeze,  they  after- 
wards become  dryiind 
can  be  readily  fanned 
out;  or,  clean  grain 
for  seed  may  be  pur- 
chased from  some  out- 
side soun-e.  Another 
plan  is  to  set  aside  a 
small  area  of  land. 
free   from   onion,   for 

producing  seed  grain.  bDlhkts.     Tbplr  Blmllarlt;   m   altv  nnH   Bliepe   makrn 

Since      the      quantity  "cparaUon  dlfflcuK. 

used  to  seed  this  patch  is  small,  all  the  garlic  bulblets  can  easily  be 
removed  liy  hiiml.  if  necessary. 

WILD  ONION  AND  MARKET  WHEAT. 

On  bcianls  of  trade,  wheat  containing  garlic  bulblets  in  consider- 
able quantity  is  graded  "rejected"'  and  is  then  sold  only  on  sample. 
Such  grain  is  generally  sold  at  a  price  ranging  from  20  to  HO  per 
cent  h>wi'r  than  X".  -  Ked.     Millers  often  i-efuse  to  handle  onion- 
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infested  wheat,  for  they  are  able  to  grind  it  only  at  a  much-increased 
cost.  The  bulblets  gum  the  rollers,  making  it  necessary  to  stop  the 
mills  frequently  and  wash  the  rollers  before  the  grinding  can  be  con- 
tinued. 

While  the  garlic  bulblets  become  lighter  and  hence  are  more  easily 
fanned  out  of  wheat  in  from  six  months  to  a  year  after  harvest,  it  is 
often  impracticable  to  delay  grinding  for  such  a  long  period.  In 
that  case  the  infested  grain  may  be  artificially  dried  in  a  commercial 
grain  drier,  after  which  the  bulblets  may  be  easily  removed  by  good 
cleiuiing  machinery. 

WILD  ONION  AND  DAIRY  PRODUCTS. 

It  is  often  feasible  for  the  dairyman  to  eradicate  this  weed  fro^t 
his  pasture,  but  until  this  eradication  is  accomplished  he  should  folr 
low  such  methods  as  will  prevent  losses  from  tainted  milk.  It  has 
been  found  by  the  department  that  increajnng  the  length  of  time  be- 
tween feeding  on  the  onion  and  milking  reduces  the  unpleasant  odor 
and  flavor.  There  is  only  a  slight  odor  and  flavor  to  milk  when  cows 
are  kept  oflf  onion-infested  pastures  for  four  hours  before  milking, 
and  even  this  slight  flavor  almost  entirely  disappears  when  the  milk 
stands  for  four  hours.  At  the  present  time  this  appears  to  be  the 
most  practicable  method  for  reducing  the  onion  flavor  in  milk. 

SUMMARY. 

To  destroy  wild-onion  plants,  plow  deeply  in  the  late  fall,  when 
the  tops  are  a  foot  or  more  high.  The  tops  should  be  thoroughly 
tamed  under.  A  jointer  attached  to  the  plow,  as  also  disking  pre- 
vious to  plowing,  will  help  in  this  respect.  The  following  spring 
the  land  should  be  prepared  for  a  cultivated  crop,  corn  in  check- 
rows being  best.  This  crop  should  lie  given  careful  cultivation  to 
keep  down  all  the  top  growth  of  the  garlic.  If  any  onion  plants 
persist  the  next  fall,  the  method  of  late  fall  plowing,  followed  by  a 
cultivated  crop  in  the  spring,  should  be  repeated.  This  treatment 
"vill  eradicate  practically  all  the  onion. 

Tt  is  sometimes  impracticable,  for  the  time  being,  to  eradicate 

»   s  pest  compl'^^'^ly.    In  that  case  an  important  remedial  method  is 

-  tvnt  pnr^*..     .rain  late,  plo^'  '^e^  and  preparing  the  land  just  be- 

'      ■■  'Hiile  tV»ic  T-   I  '««<^roy  the  onion,  it  gives  it  such 

I  .     I        ilhu  ,    .-    .   .     ..    ,    im*  ^ri  rnofupe  bcforc  harvest. 

f      '     '    .v,.if»-  '    -•      '^'^m.     This  method 

.  .^    ,      *i,..-       .    KVi*       -     ,^T     .  I,.-    ..     .,,    .^rial  bulblets. 

..      .         ".        .     ..  -.^....    ,    .     ._  ..,    ^..       M.iy  such  grain  as  is 

M       '         ■•   •  - ^--^.  ^,*,       >    -lA,  '^f  the  principal 
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TIME  OF  ISSUANCE  AND  SCOPE  OF  AUGUST  CKOP  REPOBTS. 

The  report  showing  the  condition  of  the  cotton  crop  on  July  25  will  be  iaeued  by  tlie 
Bureau  of  Crop  EstimateB,  Department  of  Agriculture,  on  Friday,  July  31,  at  12  noon 
(eastern  time). 

On  Friday,  August  7,  at  2. 15  p.  m.  (eastern  time),  there  will  be  issued  a  summary  of 
the  conditions  of  the  principal  crops  on  August  I,  which  will  give  the  following  informa- 
tion: Preliminary  estimate  of  yield  and  quality  of  winter  wheat;  condition  on  August 
l(orattimeofharve3t)ofsprijtgwheBt,  com,  oats,  barley,  potatoes,  tobacco,  flax,  rice, 
apples;  acreage  and  condition  of  buckwheat  and  bay;  acreage,  yield  per  acre,  and 
quality  of  rye;  stocks  of  oats  in  farmers'  hands  on  August  1. 

A  supplemental  report  will  be  issued  which  will  include  a  etalement  of  the  condition 
on  August  I  of  the  following  crops:  Peaches,  pears,  grapes,  watermelons,  cantaloupes, 
sweet  potBoles,  tomatoes,  cabb^^,  onione,  beans,  sugar  beets,  sugar  cane,  sorghum, 
peanuts,  hops,  broom  com,  hemp,  kafir  com,  alfalfa,  timothy,  mUlet,  blue  grass  (for 
•Bed);  yield  and  quality  of  clover;  also  an  index  of  general  crop  conditions  on  August  1 
in  each  State;  and  the  average  price  paid  to  producers  for  important  products. 

Details  by  States  will  appear  in  the  August  Aoriculturax.  Outlook. 
52848°— Bull.  611—14 1 
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GENERAL  REVIEW  OF  CROP  CONDITIONS,  JULY  1,  1914. 

The  composite  condition  of  all  crops  oi  the  United  States  on  July 
ly  1914,  was  about  1.4  per  cent  aboTe  their  10-year  average  condition 
on  that  date.  Last  year  the  July  1  condition  oi  all  crops  was  1.7  per 
cent  below  the  10-year  average,  but  prospects  decUned  as  the  season 
advanced,  the  November,  or  final,  reports  last  year  being  6.7  per  cent 
below  the  lO^year  average.  Consequently,  present  conditions  are 
about  8.7  per  cent  better  than  the  outturn  of  crops  last  year. 

North  Atlantic  States, — General  crop  conditions  on  July  1  were  98.4 
per  cent  of  the  average  (not  normal),  being  102.3  in  Maine,  105.7  in 
New  Hampshire,  90.1  in  Vermont,  95.0  in  Massachusetts,  93.3  in 
Rhode  Island,  96.3  in  Connecticut,  99.4  in  New  York,  93. G  in  New 
Jersey,  and  98.3  in  Pennsylvania. 

Prospects  declined  somewhat  during  June ;  the  precipitation,  except 
in  Maine  and  New  Hampshire,  was  insufficient.  Medium  to  poor 
conditions  for  hay,  an  important  crop  in  this  division,  are  the  chief 
cause  of  imderaverage  prospects,  and  most  crops  are  underaverages. 
Apple  prospects,  however,  are  above  average. 

South  Atlantic  States. — General  crop  conditions  on  July  1  in  this 
division  of  States  were  95.5  per  cent  of  average,  being  96.2  in  Dela- 
ware, 99.8  in  Maryland,  85.8  in  Virginia,  87.0  in  West  Vii^nia,  95.9 
in  North  Carolina,  99.5  in  South  Carolina,  98.0  in  Geoi^a,  and  93.5 
in  Florida. 

The  condition  figure  for  the  division  is  slightly  lower  than  on 
June  1,  notwithstanding  a  slight  improvement  in  cotton. 

Conditions  in  Virginia  are  lowest  of  all  the  States  in  the  Union 
and  West  Virginia  is  next.  Nearly  all  crops  are  low  in  conditions, 
the  exceptions  being  cotton,  wheat,  and  tree  fruits.  Tobacco, 
hay,  oats,  and  potatoes  are  particulaiiy  low  in  condition.  Drought 
is  the  chief  cause.  Some  showers  at  the  close  of  the  month,  however, 
^f^Trr\  beneficial. 

^orth  Central  States,  east  of  the  Mississippi  River. — General  crop 
;o.n^i^iorw  nly  1  were  100.3  per  cent  '^f  the  average,  being  99.4  in 
^V»i.  -.     nrltt^nA.  QA  \  it.     lU-nni^     ^^  *"  'r>  Mi^hi^au,  and  107.1 


>k-  k  •    ~  -1  .-I  -.  .-!-»  .t  -  1  «  "f  ^ 
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"ta 


'  "^^n  propitious 

'^  'ion  drought 

O'^ir  average, 


*',-..-        ^tJUMTirtl  crop  con- 

-r-     --iig  104.3  in  Minne- 

^Torth  Dakota,  112.8 
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average.  Drought  and  Hessian  fly  in  wheat  affected  adversely  crops 
in  Missouri.  In  this  division  practically  all  crops  are  above  averse 
prospects. 

SoiUh  Central  States. — General  crop  conditions  July  1  were  96.0 
per  cent  of  average,  being  88.2  in  Kentucky,  90.9  in  Tennessee,  100.9 
in  Alabama,  98.2  in  Mississippi,  99.8  in  Louisiana,  96.5  in  Texas, 

102.0  in  Oklahoma,  and  91.5  in  Arkansas.  Rainfall,  until  recently, 
has  been  deficient  in  the  eastern  portion  and  excessive  in  the  western 
portion  of  this  division.  In  Alabama  the  aggregate  condition  is 
above  average  owing  to  the  favorable  condition  of  cotton,  as  prac- 
tically all  other  crops  are  below  their  average.  Oklahoma's  high 
general  average  is  due  to  the  excellent  promise  of  wheat  and  oats. 

Far  Western  States. — General  crop  conditions  July  1  were  105.8 
per  cent  of  average,  being  102.3  in  Montana,  104.5  in  Wyoming,  109.8 
in  Colorado,  109.7  in  New  Mexico,  98.4  in  Arizona,  104.6  in  Utah, 

103.1  in  Nevada,  99.7  in  Idaho,  102.9  in  Washington,  104.0  in  Or^on, 
and  110.0  in  California. 

The  Arizona  condition  falls  slightly  below  average  because  the  hay 
and  winter  wheat  crops  were  moderately  below  average.  In  Idaho 
most  crops  are  near  their  average,  potatoes  falling  the  most  below. 
The  apple  prospect  in  this  division  is  somewhat  below  average;  most 
crops,  however,  are  above  average.  In  CaUfomia,  hops,  prunes,  and 
walnuts,  out  of  20  crops  reported  upon,  show  less  than  average 
condition. 

Table  1. — Growing  condition  of  the  various  crops  on  July  J,  expressed  in  percentage 

of  their  lO-year  averages  (not  the  normal)  on  July  1. 


Winter  wheat 117.3 

Pears 110.0 

Barley 109.7 

Spring  wheat 109.1 

Apples 108.1 

Kafir  com 107.9 

Altolfa. 106.6 

Lemons 104. 9 

Oranges 1(M.6 

Flax 104.3 


Rye 103.8 

Grapes lai.S 

Hops 103.2 

Sugar  beets 103.1 

Broom  com 102.7 

Com 101.3 

Oats 101.0 

Cantaloupes 101.0 

Beans  (dry) 100.8 

MlUet 100.7 


Raspberries 100.4 

Peaches 99.3 

Hay 9a7 

Cotton 98.6 

Rioe 98.3 

Onions 95.4 

Potatoes 94.3 

Pa.sture 93.7 

Peanuts 93.5 

Cabbages 93.3 


Sorghum 93.3 

Blackberries 91.  S 

Sugarcane 91.2 

Lima  beans 9a9 

Tomatoes 89.3 

Timothy  hay 88.4 

Sweet  potatoes 88.3 

Hemp 87.6 

Qoverhay 85.1 

Tobacco 78.0 


THE  WHEAT  PROSPECTS. 

The  July  1  forecast  of  this  year's  wheat  crop  of  the  United  States 
is  930,000,000  bushels,  the  largest  ever  produced,  exceeding  last 
year's  crop,  which  was  itself  a  record  crop,  by  about  167,000,000 
bushels.  The  third  crop  in  size  is  that  of  1901,  when  748,000,000 
bushels  was  the  estimate.  The  average  production  of  the  past  5 
years  was  686,000,000  bushels. 

Such  a  large  crop  would  augur  very  low  prices  were  it  not  that  the 
world  crops  of  wheat  and  competing  grains  do  not  promise  more 
than  about  the  average  of  recent  years.  Also  that  more  than  the 
usual  diversion  of  wheat  from  its  use  as  food  to  the  use  of  feed  for 
live  stock  may  be  expected,  owing  to  the  present  relatively  short 
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supply  of  corn  in  some  sections  where  there  is  a  promise  of  abundant 
wheat.  On  July  1  the  price  of  corn  in  Kansas  averaged  77  cents 
per  bushel  of  56  pounds  and  the  price  of  wheat  averaged  70  cents  per 
bushel  of  60  pounds;  thus  the  price  of  corn  was  actually  higher  than 
that  of  wheat.  In  the  past  5  years  the  price  of  wheat  in  Kansas  on 
July  1  has  averaged  92  cents  and  corn  64  cents.  Somewhat  similar 
conditions  prevail  in  other  States.  Under  such  conditions  it  is  not 
surpiising  that  much  wheat  should  be  consumed  as  feed  by  animals. 
The  corn  crop  of  Kansas  last  year  was  only  23,000,000  bushels;  its 
usual  production  is  nearly  150,000,000.  The  corn  crop  now  growing 
will  not  be  available  for  4  to  5  months.  The  present  wheat  crop  in 
Kansas  is  expected  to  produce  over  150,000,000  bushels,  or  nearly 
twice  the  average  production. 

Last  April  crop  reporters  of  the  Bureau  of  Crop  Estimates,  in 
Kansas,  estimated  that  12.6  per  cent  of  last  yearns  wheat  crop  would 
be  consumed  by  live  stock,  in  Nebraska  14.7  per  cent,  in  Oklahoma 
21.0  per  cent,  and  in  Missouri  14.4.  These  figures  indicated  that 
nearly  30,000,000  bushels  of  last  yearns  wheat  crop  in  the  States 
named  were  used  for  animal  feed,  and  it  was  inferred  that  in  the 
whole  United  States  40,000,000  to  45,000,000  bushels  of  last  year's 
wheat  crop  was  consumed  as  animal  feed. 

Of  the  average  annual  production  of  686,000,000  bushels  of  wheat 
during  the  past  5  years,  about  581 ,000,000  were  retained  in  the  United 
States  and  105,000,000  exported;  that  is,  the  yearly  average  of  the 
past  5  years.  During  the  past  year,  ending  June  30,  about  145,000,000 
bushels  were  exported,  nearly  30  per  cent  in  the  form  of  jBour. 

It  is  customary  to  reckon  the  domestic  wheat  requirements  at 
about  5.3  bushels  per  capita,  exclusive  of  seed,  and  75,000,000  to 
80,000,000  bushels  for  seed.  If  this  per  capita  rate  be  applied  to  a 
population  of  98,781,000  it  would  indicate  a  normal  requirement  of 
523,539,000  bushels,  plus  seed  requirement  of  77,000,000,  or  a 
total  of  about  600,000,000.  This  would  indicate  an  available  export 
supply  from  the  crop  of  nearly  330,000,000  bushels;  but  there  must 
be  deducted  from  this  amount  whatever  quantity  is  used  in  an  unusual 
way  for  hve-stock  feeding,  which  amount,  although  an  unknown 
quantity,  may  readily  be  placed  at  approximately  75,000,000  bushels, 
and  maybe  more.  Even  this  would  leave  about  255,000,000  bushels 
for  export.  The  largest  amount  ever  exported  from  the  United 
States  in  one  year  was  234,000,000  bushels  in  1901,  when  the  crop 
was  nearly  750,000,000  bushels.  The  decade  of  the  nineties  was  the 
palmy  period  of  wheat-export  business.  During  the  decade  of  the 
seventies  (beginning  with  1870)  wheat  exports  averaged  86,000,000 
bushels  yearly;  in  the  eighties,  127,000,000  bushels;  in  the  nineties, 
173,000,000  bushels;  in  the  first  decade  of  this  century,  143,000,000 
bushels  j  and  in  the  past  four  years,  109,000,000  busheJs. 
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Present  indications  are  that  during  the  coming  season  the  domestic 
consumption  will  be  unusually  large,  on  account  of  takings  for  live- 
stock purposes,  and  that  the  exportable  surplus  will  find  a  good 
foreign  demand.  The  quality  of  the  grain  promises  to  be  very  good, 
because  usually  the  quality  is  good  when  the  yield  is  heavy. 


OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

Although  a  sufficient  proportion  of  the  foreign  wheat  crops  has  not 
yet  been  harvested  to  indicate  whether  or  not  the  aggregate  result 
is  likely  to  exceed  the  bumper  total  of  last  year,  preliminary  reports 
from  v/inter-wheat  growing  countries,  whose  harvests  are  either 
finished  or  which  will  take  place  within  the  next  few  weeks,  point  to 
a  considerable  deficiency  of  this  variety,  as  compared  with  the  pre- 
ceding season.  Spring  wheat,  however,  wliich  ordinarily  constitutes 
over  one-fourth  of  the  world's  annual  supply,  has  yet  to  pass  through 
critical  stages  of  development,  and  uncertainty  respecting  the  out- 
come renders  all  present  calculations  as  to  the  total  of  both  varieties 
vague  and  indecisive. 

In  the  great  majority  of  countries  abroad  the  1913-14  season  lias 
from  various  causes  been  more  or  less  unfavorable  to  full  yields  of 
winter  wheat.  From  the  harvests  which  took  place  in  Argentina, 
Australia,  and  British  India  in  the  winter  and  spring,  the  combined 
outturn  fell  short  of  that  of  the  previous  year  by  105,000,000  bushels, 
Australia  alone  showing  an  increase.  The  quantity  subsequently 
harvested  in  North  Africa  is  believed  to  have  been  much  below  ex- 
pectations, because  of  drought  in  Algeria  and  Tunis.  In  Europe  the 
yield  in  no  important  winter- wheat  country,  excepting  Russia, 
promises  to  exceed  materially  that  of  a  year  ago,  and  in  a  few  coun- 
tries heavy  decreases  have  already  been  recorded.  A  preliminary 
official  estimate  puts  the  yield  of  Italy  at  180,042,000  bushels  against 
214,405,000  in  1913,  a  falling  off  of  close  to  35,000,000  bushels. 
The  Hungarian  crop,  according  to  an  official  estimate  based  on  the 
appearance  of  the  plants  in  mid-June,  indicates  a  decrease  in  that 
Kingdom  of  18,000,000  bushels,  the  official  forecast  for  1914  being 
133,488,000  bushels  from  8,623,000  acres,  compared  with  151,346,000 
bushels  in  1913  from  7,699,838  acres  and  173,328,000  bushels  in  1912. 
In  Russia  winter  wheat  constitutes  roughly  about  one-fourth  tlie 
total  wheat,  the  bulk  of  the  crop  being  of  the  spring  variety.  A 
recently  published  estimate  of  the  Central  Statistical  Committee 
makes  the  1914  acreage  of  winter  wheat  in  63  governments  of  Euro- 
pean Russia  18,212,000  acres  against  17,293,000  acres  last  season, 
and  the  production  of  the  current  year  297,044,000  bushels,  compared 
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with  295,453,000  bushels  in  1913 — an  increase  for  the  present  season 
of  1,600,000  bushels. 

Definite  oflBcial  figures  on  winter-wheat  yields  in  1914  have  as  yet 
been  issued  for  no  other  countries  of  Europe.  Reports  on  the'  con- 
dition of  the  crops  from  time  to  time  since  the  opening  of  spring  have, 
however,  frequently  indicated  imseasonably  low  temperatures  and 
alternate  periods  of  excessive  drought  or  moisture  over  wide  areas. 
During  the  past  two  weeks  weather  conditions  have  improved  pretty 
generally  and  more  optimism  is  expressed  regarding  the  outcome  of 
winter  wheat,  both  as  to  quantity  and  quality,  than  was  heard  earlier 
in  the  season.  Improvement  in  condition  is  reported  from  the  United 
Kingdom,  France,  Germany,  Austria-Hungary,  Roumania,  Russia, 
and  some  smaller  producing  nations,  but  in  most  quarters  the  popular 
impre^on  is  that  the  change  of  weather  will  benefit  quality  more 
than  quantity. 

Spring  wheat,  of  which  the  bulk  of  the  foreign  supply  is  produced 
in  Canada  and  Russia,  seems,  with  a  few  possibly  important  excep- 
tions, to  have  made  satisfactory  development.  The  Canadian  crop, 
as  a  whole,  is  said  to  have  been  sown  in  an  exceptionally  well-prepared 
seed  bed,  and  the  seed  to  have  had  imusually  good  germinative 
quality.  Growth,  notwithstanding  occasional  spells  of  local  drought, 
has  made  fine  progress  during  the  season  and  prospects  of  yields  are 
now  generally  described  in  superlatives.  Concerning  the  important 
Russian  crop,  there  have  been  the  past  month  numerous  contradic- 
tory and  confusing  reports.  Perhaps  the  most  certain  conclusion  to 
be  derived  from  them  is  that  extensive  drought  has  prevailed  at  times 
in  some  sections  of  the  Empire,  especially  in  the  center,  but  the  ex- 
tent of  the  damage,  if  any,  has  not  yet  been  given  statistical  expres- 
sion. 

COTTON  ACREAGE  AND  CONDITION  JULY  1. 

"^he  Crop  Rep "^^^^^if  Tlo-ird  of  the  Bureau  of  Crop  Estimates  (for- 

ue'V  P^ippmi  /N    i..,  1,  ,.      -Yf  the  T^Tiit^'^  ^^i.tes  Department  of  Agri- 

t,,^,     -Q, ......  ~       ^..    A       ninf\-  ft         .,  "^t^'^Tidents  and  agents 

.h-    >^  41*^'  ••      ■        ■■  -.    •  ...      ■! ^ '.»r»T   hVii<n  year  (1914) 

T     ..       ^-\'         .      _-  -        "     ,.  ^^pared  with 

'      ■  .••-  --  ultivation  a 

^    ■■-  •  mt. 

-  '    ■■  /••      •  ••       '    ■  -^  /;^.6  per  cent 

• .  '    viHv  25,  1914,  81.8 

"  -e         -.-•    >  -' .     or  the  past  10 


THB   AOBICULTIJEAL   OIJTLOOK. 

Details  by  States  follow: 
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TOBACCO  BEPOET.  BY  TYPES  AND  DISTRICTS,  1914. 

Table  2  sbows  the  prelimiuftry  acreage  and  condition  of  tobacco  on 
July  1,  by  types  and  districta. 

Table  2. — Tobacco  acreage,  by  types  anddUtricU,  1914,  and  condition  July  1. 
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The  total  area  of  cigar  tobacco  is  172,900  acres,  compared  with 
168,000  in  1913,  an  increase  of  4,900  acres,  or  2.9  per  cent.  Penn- 
eylvania  is  the  only  State  showing  a  decrease.     New  Hampshire  and 
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Vermont,  each  State  growing  only  about  100  acres,  show  the  same  as 
last  year.  All  other  States  have  a  larger  area.  The  chewing,  smok- 
ing, snuff,  and  export  types  show  967,600  acres,  against  1,036,300  in 
1913,  a  decrease  of  68,700  acres,  or  6.6  per  cent.  The  total  area  is 
1,151,000  acres,  compared  with  1,216,100  acres  last  year,  or  5.4  per 
cent  less. 

I.  CIGAR  TYPES. 

New  England. — The  area  is  9  per  cent  larger  than  last  year.  With 
an  abundant  supply  of  plants  and  favorable  weather  the  crop  was 
transferred  to  the  fields  about  the  usual  time  under  favorable  con- 
ditions. More  damage  than  usual  was  done  in  the  fields  by  wire- 
worms,  but  this  was  overcome  by  replanting  and  a  good  stand  secured. 
The  condition  on  July  1  indicated  a  good  crop. 

New  York, — The  acreage  has  been  increased  6  per  cent.  Plants 
were  plentiful  and  in  the  Onondaga  district  10  days  or  two  weeks 
early,  and  transplanting  also  was  early.  In  the  Big  Flats  district 
planting  was  at  about  the  usual  time.  Some  damage  to  plants  in  the 
field  by  insects  is  reported,  but  with  favorable  soil  conditions  for 
replanting  a  good  stand  was  secured.  The  condition  on  July  1  was 
better  than  it  was  last  year  and  promised  a  good  crop. 

Pennsylvania, — Low  prices  and  poor  returns  for  last  year's  crop 
caused  a  reduction  of  15  per  cent  in  the  area  planted.  Plants  were 
plentiful  and  were  transplanted  early.  Some  damage  from  cut- 
worms is  reported,  but  this  did  not  prevent  a  good  stand.  Condition 
on  July  1  indicated  a  much  better  crop  than  in  1913. 

Ohio:  Miami  Valley, — The  acreage  has  been  increased  10  per  cent. 
Plants  were  abundant  and  early,  and  planting  began  in  good  time,  a 
part  of  it  early.  Dry,  hot  weather  made  a  stand  hard  to  secure, 
delayed  transplanting  the  latter  part  of  the  crop,  and  interfered  with 
growth  of  that  planted.  Condition  on  July  1  was  not  good,  but  will 
improve  rapidly  with  rains. 

Wisconsin, — The  acreage  is  6  per  cent  larger  than  last  year.  Plants 
were  plentiful  and  transplanting  was  accomplished  a  week  or  10  days 
early,  and  a  good  stand  seciu'ed.  The  high  condition  reported  on 
July  1  gives  promise  of  the  best  results  in  several  years. 

Georgia  and  Florida, — The  acreage  is  8  per  cent  larger  than  last 
year.  Plants  were  late  and  planting  began  later  than  usual,  but 
under  favorable  conditions  was  pushed  rapidly  and  finished  about 
the  usual  time.  Dry  weather  following  caused  some  apprehension  as 
to  the  outcome.  More  favorable  conditions  later  give  promise  of 
good  quality. 
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n.  CHEWING,  SMOKING,  SNUFF,  AND  EXPORT  TYPES. 

Burley  district. — The  acreage  is  5  per  cent  larger  than  m  1913.  A 
larger  increase  was  intended,  but  dry  weather  in  some  portions  of  the 
district  prevented  the  full  acreage  being  planted. 

Plants  were  abundant  and  ready  about  the  usual  time,  but  trans- 
planting was  delayed  by  hot,  dry  weather  and  began  late.  Where 
the  rainfall  was  suflBcient  the  full  intended  acreage  was  planted  and  a 
good  stand  secured.  In  parts  of  the  district  the  land  was  dry  and  w  ith 
only  light  local  rains  a  full  acreage  was  not  planted  and  the  stand  is 
bad.  Dry  weather  followed  planting  and  interfered  with  proper 
growth.  The  crop  is  late  and  does  not  promise  good  quality  or 
yield. 

Paducah  district. — ^A  much  larger  area  than  last  year's  was  pre- 
pared and  plants  were  plentiful  and  early,  but  extremely  hot,  dry 
weather,  relieved  only  by  local  showers,  prevailed  during  the  planting 
season  and  only  82  per  cent  of  last  year's  acreage  was  planted,  two 
or  three  weeks  late.  The  stand  is  bad  and  condition  poorest  for  sev- 
eral years.  Dry  weather  continued  up  to  July  1  and  the  crop  is  a 
month  late.     A  crop  poor  in  quahty  and  short  in  pounds  is  indicated. 

Henderson  or  Stemming  district. — The  acreage  is  30  per  cent  larger 
than  last  year's,  but  smaller  than  intended.  Plants  were  plentiful  and 
ready  for  transplanting  about  the  usual  time.  Hot,  dry  weather,  with 
only  local  showers,  made  conditions  unfavorable  and  the  area  pre- 
pared was  not  all  planted.  The  stand  is  poor  and  growth  three  or 
four  weeks  late.  The  prospect  on  July  1  was  for  a  light  yield  of 
inferior  quality. 

One-Sucker  district. — ^This  district  has  formerly  been  reported  under 
the  head  of  the  Upper  Green  River  and  Upper  Cumberland  districts. 
The  area  is  about  the  same  as  it  was  last  year,  but  less  than  intended. 
With  an  abundance  of  plants,  they  could  not  be  transplanted  at  the 
usual  time  on  account  of  hot  weather  and  the  dry  condition  of  the 
soil.  Local  rains  gave  some  relief  and  a  part  of  the  planting  was  ac- 
complished three  weeks  late.  The  stand  is  poor  and  the  condition 
on  July  1  did  not  indicate  good  results. 

ClarlcsviUe  and  HoplcinsviTle  district. — The  area  is  14  per  cent  less 
than  last  year's,  although  an  increase  was  planned.  With  no  general 
rain  from  early  in  May  until  July  1,  planting  was  not  completed  and 
what  was  accompUshed  was  late.  The  stand  is  poor  and  growth  a 
month  late.  The  condition  on  July  1  indicated  a  light  yield  of  poor 
quality. 

Virginia  Sun- Cured  district. — ^The  area  is  25  per  cent  less  than  last 
year's,  caused  partly  by  low  prices  and  unsatisfactory  returns  and 
partly  by  dry  weather,  which  prevented  the  full  planting  of  the 
intended  area.     Plants  were  scarce  and  late  and  planting  was  delayed 
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by  dry  weather.     The  stand  is  bad  and  growth  poor,  and  a  good  yield 
is  not  indicated  by  the  condition  on  July  1 . 

Virginia  Dark  district, — The  area  is  30  per  cent  less  than  in  1913, 
partly  because  growers  in  the  eastern  end  of  the  district  substituted 
bright  tobacco  for  dark.  Plants  were  10  days  or  2  weeks  late  and 
scarce  on  account  of  damage  in  beds  from  flies.  Planting  was  delayed 
by  hot,  dry  weather,  and  in  some  instances  not  fully  accomplished. 
TTie  stand  is  poor  and  growth  late,  giving  promise  of  poor  results. 

Old  Bright  district, — The  acreage  is  10  per  cent  less  than  last  year's, 
whereas  about  that  much  increase  was  intended.  Planting  was 
delayed  a  week  or  10  days  by  the  lateness  of  plants  and  further  by 
dry,  hot  weather,  and  in  some  instances  land  prepared  for  tobacco 
was  not  planted.  The  stand  is  poor  and  crop  late.  July  1  condition 
indicates  a  short  crop. 

New  Bright  district, — The  area  is  8  per  cent  less  than  it  was  last 
year,  but  an  increase  was  planned.  A  freeze  early  in  March  killed 
most  of  the  plants  in  the  beds,  necessitating  resowing  and  causing 
plants  to  be  two  weeks  late.  Dry,  hot  weather  followed,  further 
delaying  planting,  so  that  it  was  a  month  late,  and  in  some  instances 
tobacco  land  was  planted  in  other  crops.  The  stand  is  bad,  but  a  good 
crop  possible  under  favorable  conditions. 

Maryland  and  Eastern  Ohio  Export  district. — The  area  has  been 
reduced  17  per  cent,  while  under  favorable  conditions  a  small  increase 
would  have  been  planted.  Plants  were  abundant,  but  dry,  hot  weather 
delayed  planting  and  reduced  the  area;  the  growth  is  late  and  stand 
bad.     A  good  crop  is  not  promised. 

Louisiana:  Perique, — The  area  is  larger  and  a  crop  above  the 
average  in  yield  and  quality  is  promised. 


The  receipts  of  butter  and  eggs  at  six  primary  markets  for  June, 
1914,  were:  Butter,  65,^^'~  '59  pounds;  eg^«,  1,143,136  cases.  The 
iverage  re'*'^'!^*'^  ^/^t- .Tim*    luimg  t^^  ^^  ^'^^     (^ic^^ioii.-^^fg^i  Butter, 


-i  411  ><i«  ..    ..        ^^.        >ii  .' 


<  i  ■/•        •  .  -*.**    t^  -I      I         »  *i.l 


.k  I 


\y-  tm  J-^ 


'  -  ■'     -'  '  less  tlian  in 

^•"     "     -         •       "A^>»     'ud  Utah  a 

'^e  other 
-    -  ^-j  was  about 

'   •  ••tes.     Table  3 

..»^   -..,,_,.      *...•.»    ,ixxJ  both  planted 


THB  AOBICULTUBAL   OUTLOOK. 
Table  Z.—Area  of  tigar  bata  pkmled  in  1914  and  tSlS,  and  a 


11 

>  harvested  in  191.3. 


^.,„«,. 

.«._,., 

Stale. 

m, 

,.„ 

1 

ago  of 

.,„™. 

Amount,    pi^m^ 

80 

i 

i!:K 

Aat,. 

isi.ino 

12^' MO 
si!  2)10 

(o.floo 

W.OR) 

Jm.. 

Pit  cral. 

31 

t-1 

' 

MO.fm 

DM,  100 

The  average  price  paid  to  growers  for  sugar  beets  in  1913  was 
S5.69  per  ton.  The  average  given  in  the  May  issue  of  the  Agiicul- 
tural  Outlook  (Farmers'  Bulletin  598,  p.  lOt  was  an  error. 


FLOBIDA  AND  CAUFOBNIA  CROP  BEPOBT. 

Table  i.—Crop  condxtiona  in  Florida  and  California. 
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Exports  of  Sea  Island  cotton  from  the  United  States  for  the  9 
months  ending  March  31,  1914,  were  7,061,209  pounds,  and  exports 
of  other  cotton  amounted  to  4,193,226,574  pounds,  according  to  the 
U.  S.  Department  of  Commerce.  For  the  corresponding  9  months 
of  the  preceding  fiscal  year  exports  of  Sea  Island  cotton  were 
2,219,039  pounds  and  other  cotton  3,927,242,266. 
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TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  Stat3s  for  the 
principal  crops  decreased  about  0.8  per  cent  during  June;  in  the  past 
6  years  the  price  level  has  increased  during  June  0.4  per  cent. 

On  July  1  the  index  figure  of  crop  prices  was  about  12.0  per  cent 
higher  than  a  year  ago,  but  14.0  per  cent  lower  than  2  years  ago  and 
1.3  per  cent  lower  than  the  average  of  the  past  6  years  on  July  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for  meat 
animals  decreased  1.0  per  cent  during  the  month  from  May  15  to 
June  15,  which  compares  with  an  increase  of  1.6  per  cent  in  the  same 
period  a  year  ago,  a  decrease  of  2.0  per  cent  2  years  ago,  a  decrease 
of  1.7  per  cent  3  years  ago,  and  a  decrease  of  1.1  per  cent  4  years  ago. 

From  December  15  to  June  15  the  advance  in  prices  for  meat  ani- 
mals has  been  5.4  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  12.0  per  cent,  and  2  years  ago  16.8  per  cent, 
while  3  years  ago  there  was  a  decline  in  price  of  12.3  per  cent  during 
this  period. 

On  June  15  the  average  (weighted)  price  of  meat  animals — hogs, 
cattle,  sheep,  and  chickens — ^was  $7.22  per  100  pounds,  which  is 
0.5  per  cent  higher  than  the  prevailing  price  a  year  ago,  15.2  per 
cent  higher  than  2  years  ago,  32.6  per  cent  higher  than  3  years  ago, 
and  0.9  per  cent  lower  than  4  years  ago  on  June  15. 

A  tabulation  of  prices  is  shown  on  pages  36  and  37. 


HESSIAN  FLY. 

By  F.  M.  Webster,  In  Charge  of  Cereal  and  Forage  Insect  Investigations, 

The  Hessian  fly  is  a  true  fly,  having  but  a  single  pair  of  wdngs.  In 
form  it  somewhat  resembles  a  diminutive  mosquito.  The  term 
''Hessian  fly''  was  long  ago  apphed  to  it  on  accoimt  of  its  having 
been  discovered  some  time  after  the  encampment  of  the  Hessian 
troops  on  Long  Island,  New  York,  in  1779.  While  it  is,  beyond  a 
doubt,  a  foreign  insect,  it  may  or  may  not  have  been  introduced  in 
this  manner.  Be  that  as  it  may,  it  has  spread  continuously  through- 
out the  wheat-growing  regions  of  the  eastern  United  States  from  the' 
Atlantic  coast  westward  to  central  North  Dakota  and  South  Dakota, 
central  Nebraska,  western  Kansas,  and  northeastern  Oklahoma;  also 
along  the  Pacific  coast  west  of  the  Sierra  Nevadas,  thus  occupying 
only  the  more  humid  portions  of  the  country,  apparently  being 
imable  to  develop  in  an  arid  country.  It  is  for  this  reason,  probably, 
that  it  does  not  occur  continuously  to  the  west  of  longitude  100°  or 
to  any  great  extent  southward  beyond  a  few  miles  from  the  Arkansas 
River;  while,  of  course,  east  of  the  Mississippi  it  is  restricted  only  by 
the  area  covered  by  the  limits  of  the  wheat-growing  section.     (Fig.  1.) 
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There  are  two  aimual  generations  of  the  pest.  What  may  bo 
termed  the  first  generation  of  flies,  enumerating  them  chronologically, 
appears  in  spring,  originating  from  "flaxseeds,"  so  called,  in  plants 
that  have  been  attacked  the  previous  autumn.  These  flies,  as  is  the 
habit  of  those  of  both  generations,  deposit  their  slender,  minute  eggs 
of  ft  reddish  color  in  the  troughs  or  furrows  of  the  leaves  of  wheat. 
The  young  ma^ots  hatching  from  these  p^s  are  equelly  minute,  of 
the  same  reddish  cast  as  the  eggs,  and  make  their  way  down  the  leaf 
to  the  aheath  and  between  this  and  the  stem,  usually  to  the  first  joint 
below. 

The  young  maggot  gradually  changes  to  white  and  when  nearly 
mature  in  this  stage  to  a  glassy  green  clouded  with  white.     As  it 
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increases  in  size  it  becomes  embedded  in  the  juicy  stem,  causing  a 
weakening  of  the  straw  at  this  point,  resulting  in  straw-fallen  grain 
just  before  harvest. 

When  the  maggot  has  become  full  sized  the  skin  covering  gradually 
hardens  and  changes  to  somewhat  the  color  and  appearance  of  a  flax- 
5ee<l,  so  much  so  that  this  stage,  which  is  between  the  maggot  and  the 
fly,  is  commonly  called  the  "flaxseed"  stage.  Sometimes  these 
"flaxseeds"  are  found  just  above  the  ground,  sometimes  higher  up 
the  stem,  the  exact  location  depending  on  the  size  of  the  wheat 
plants  at  the  time  the  e^s  were  deposited  in  the  spring.  Some 
farmers  mistake  them  for  the  e^s.  By  harvest  nearly  all  of  the 
mn^ots  have  passed  into  what  we  know  as  the  "flaxseed"  stage, 
which  is  a  resting  stage,  during  which  no  food  is  required. 
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The  period  through  which  the  insect  remains  in  this  stage  varies 
fii'st,  with  the  latitude,  and,  second,  with  humidity  and  rainfall;  thus 
in  the  northern  portion  of  the  country  the  adult  flies  emeige  fron 
these  flaxseeds  in  the  stubble  early  in  September,  probably  about  thi 
10th  or  15th;  whereas  in  the  extreme  southern  portion  of  the  coun 
try  they  do  not  appear  until  a  month  or  six  weeks  later.  Besides 
the  same  weather  conditions  that  prevent  the  young  wheat  fi'on 

T  startuig  in  faJH  retards  the  appearance  of  the  fly.     The  fly  is  shor 

lived  and  must  deposit  its  ^gs  soon  after  it  emerges  from  the  stubble 
It  is  a  mistaken  idea  that  frost  destroys  it. 

East  of  the  Mississippi  River  the  fly  is  not  known  to  develop  in  th( 
grasses,  so  that  the  summer  may  be  said  to  be  passed  exclusively 
in  the  grain  stubble.  West  of  the  Mississippi  River,  under  certaii 
conditions,  it  may  develop  and  pass  the  summer  in  some  of  the  grasses 
If,  at  the  time  the  flies  are  abroad  in  the  fall,  there  are  no  whea 
plants  above  ground  on  which  the  female  flies  can  deposit  their  e^s 
there  can  be  no  injury  to  the  plants  in  the  fall,  and  hence  none  th< 
following  spring;  whereas,  if  the  wheat  is  sown  early  enough  s< 
that  the  plants  have  made  some  growth  above  ground  at  the  tim< 

I  the  eggs  are  deposited,  the  flies  will  seek  out  these  plants  and  the; 

'  become  infested  in  the  same  way  as  the  plants  in  the  spring,  onl; 

I  in  the  fall  the  young  maggots  hatching  from  eggs  deposited  on  th 

wheat  leaves  make  their  way  down  behind  the  sheath  to  a  poin 

!  just  above  the  roots  of  the  plant,  where  they  become  embedded  ii 

the  tissue,  precisely  as  is  the  case  in  the  spring,  only  lower  down  th 

i  plant. 

The  efToct  of  the  fly  on  young  wheat  in  the  fall  is  exceedingl; 

•  deceiving,  the  infested  plants  being  of  a  more  rank  growth,  the  leave 

!  broader  and  of  a  darker  color,   almost  resembling  those    of  oats 

but  close  examination  will  show  that  there  is  no  central  leaf  or  portioi 
of  the  plant  that  would  later  become  the  stem  or  straw.  Thus  it  i 
tb«t  ^y  ^"^^  <i^]ih  -inoi    appear  u^^usually  \agorous  and  healthy  unti 

q  *i*      '-,       .'  ' vhr^r     *iul-lATily^  the  plants  change  colo 

"  •       •  •     iii-  ^^rne  full  gr-  ^^    before  coL 

..  ..-  he     \rr,\K  .         .         ^flaXSecd' 

-v*^  .     .  .  h.    .  ^  ge  the  f ol 


.txx  . 


•mer  wil 

^peared  an< 

"       o  winter  ove 

he  farmer  ha 

i      .^  pcot,  and  that  i 

.'      '  •    ^rely  possible  and  frequentl; 

•         -  »>     vdl  in  spring  intest  a  whol 

'»*  >  .i.-t-       "oo  cr^vrn  late  or  early. 
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Strange  as  it  may  seem,  the  methods  of  dealing  with  this  pest  will 
appear  far-fetched  and  require  some  explanation  to  show  why  they 
in  any  way  relate  to  the  pest  or  its  control. 

The  first  move  should  be  to  procure  a  well-pulverized,  fertile, 
compact  seed  bed.  This  may,  perhaps,  be  best  explained  by  sug- 
gesting that  the  farmer  commence  to  plow  his  groimd  early,  just  as 
though  he  expected  to  sow  very  early.  Then  cultivate  it  continually, 
by  disking  or  rolling,  as  may  become  necessary,  imtil  he  gets  a 
thoroughly  pulverized  compact  bed  in  which  to  place  the  seed. 
The  sowing  may  then  be  delayed  later  than  ordinary,  because  when 
the  seed  is  placed  in  the  ground  it  has  every  favorable  condition  to 
ttaable  it  to  germinate  quickly  and  send  out  rootlets  to  supply  prompt 
and  suflBicient  nourishment  for  the  young  plants. 

It  must  be  borne  in  mind  that  a  healthy,  vigorous  plant  wiU  throw 
oflf  or  outgrow  an  attack  that  Would  kill  a  weaker  one.  Again,  if  the 
wheat  is  sown  year  after  year  on  the  same  land,  the  flies  have  but  to 
emerge  from  the  old  stubble  and  deposit  their  eggs  upon  the  young 
wheat  plants,  whereas,  on  the  other  hand,  if  the  crop  is  rotated  and 
the  wheat  is  fall  sown  upon  land  that  has  produced  some  other  crop, 
then  the  fly  must  migrate  or  be  carried  with  the  wind  from  one  field 
to  another,  which,  owing  to  their  frailty,  always  proves  more  or  less 
fatal.  It  will  be  seen  that  good  farming  and  a  rotation  of  crops  are 
two  practical  and  eiBSicient  measures  in  controlling  the  Hessian  fly. 

As  to  the  time  when  the  farmer  should  sow  his  grain  to  escape  the 
fall  attack,  he  can  of  all  others  best  decide  this  matter  for  himself, 
because,  if  he  wiU  watch  year  after  year,  he  will  soon  notice  that  wheat 
sown  after  about  a  certain  date  will  rarely  be  infested  by  fly  and  then 
more  generally  in  spring,  which  infestation  may  have  come  from  some 
early-sown  fields  in  his  neighborhood. 

In  case  of  the  present  outbreak,  generally  speaking,  the  farmer  can 
get  no  better  indication  of  the  date  when  he  should  sow  his  grain  in 
the  fall  of  the  year  than  to  follow  the  infestation  as  shown  by  tlic 
sowing  of  the  fall  of  1913.  In  many  locaUties  farmers  have  reiwrted 
that  wheat  sown  after  certain  dates  was  uninjured,  while  that  sowti 
previously  was  damaged  from  50  to  75  per  cent. 

A  long  series  of  wheat-sowing  experiments  covering  a  period  of 
over  a  quarter  of  a  century,  outlined  by  the  writer  and  carried  out  by 
practical  farmers,  has  clearly  shown  that  wheat  should  not  be  sown 
in  the  fall  in  the  latitude  of  southern  New  York,  southern  Michigan^ 
southern  Wisconsin  and  westward  much,  if  any,  before  the  20th  of 
September;  in  the  approximate  latitude  of  Philadelphia,  Pa.,  Colum- 
bus, Ohio,  Indianapolis,  Ind.,  Springfield,  111.,  and  extreme  northern 
Kansas,  before  the  25th  of  September;  while  in  northern  Maiyland, 
extreme  southern  Ohio,  southern  Indiana,  southern  Illinois,  and 
southern  Kansas  it  should  not  be  sown  before  October.     Not  only  do 
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the  results  of  experiment  show  this,  but  those  obtained  by  practica! 
successful  farmers  have  proven  their  correctness.  In  extreme  south* 
ern  Kansas  and  northern  Oklahoma  wheat  should  not  be  sown  until 
after  the  first  week  in  October;  and  this  is  true  of  Virginia.  October- 
sown  wheat  always  enjoys  the  greatest  freedom  from  fly  in  Maryland. 
Practically  the  same  corresponding  delay  in  wheat  sowing  in  the  fall 
should  be  followed  to  the  southward. 

There  are  numbers  of  natural  enemies  of  the  Hessian  fly  and 
serious  outbreaks  are  doubtless  primarily  due  to  the  fact  that,  owing  to 
conditions  not  well  understood,  possibly  meteorological,  these  natural 
enemies  become  so  reduced  as  not  to  be  able  to  control  the  pest. 

From  the  fact  that  many  successful  farmers  rarely  or  never  lose  a 
crop  of  wheat  from  Hessian  fly  attack,  it  is  very  clear  that  the  results 
they  obtain  can  also  be  accomplished  by  others.  If  the  soil  lacks  fer- 
tility, some  quick-acting  fertihzer  applied  at  the  time  of  sowing  will 
encourage  and  facilitate  the  rapid  growth  of  the  wheat  plants,  and 
thus  some  of  the  objections  to  late  sowing  be  overcome. 


MARKETING  BY  PARCEL  POST. 

By  Charles  J.  Brand,  Chief y  Office  of  Markets. 

There  is  a  great  diversity  of  opinion  as  to  the  benefits  that  will 
come  to  producers  through  the  inauguration  of  the  parcel  post. 
Some  are  greatly  pleased  with  the  prospect  of  direct  marketing  of 
such  products  as  lend  themselves  to  proper  distribution  by  tliis 
means  and  already  are  avaiUng  themselves  of  the  f  aciUties  that  have 
been  provided.  Others  see  nothing  hopeful  or  promising  in  the 
parcel-post  system  and  usually  have  not  tried  it  at  all  or  have  tried 
it  in  a  very  inadequate  fashion  and  without  due  attention  to  the 
many  important  details  of  successful  marketing  in  this  manner. 

It  is  important  to  remember  that  there  is  nothing  automatic  about 
the  parcel  post.  It  is  merely  a  vehicle  for  the  transportation  and 
delivery  of  produce,  the  successful  development  of  which  will  depend 
very  largely  upon  the  shipper,  though  also  in  part  on  the  purchaser 
or  consumer.  This  presumes,  and  with  the  best  of  reason,  that  the 
Post  Office  Department  will  do  its  part  of  the  work  with  dispatch 
and  care. 

As  a  method  of  marketing  the  parcel  post  will  succeed  only  in 
such  measure  as  it  accomplishes  more  efficiently  and  economically 
the  functions  performed  by  the  numerous  middle  interests  of  the 
present  system.  Its  greatest  advantage  naturally  will  appear,  so 
far  as  shipments  from  the  farm  are  concerned,  in  those  commodities 
which  are  produced  practically  in  the  condition  in  which  they  are 
finally  retailed  to  the  consumer,  but  even  in  the  case  of  such  products 
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there  must  be  a  well-understood  and  businessUko  agreement  as  to 
how  fair  and  reasonable  prices  are  to  be  arrived  at  and  as  to  the  par- 
ticular qualities  that  are  to  be  delivered  at  the  stated  prices. 

There  is  an  imfortunate  tendency  on  the  part  of  some  farmera 
who  have  butter,  eggs,  and  other  produce  to  sell  to  ask  prices  far 
above  those  current  in  their  own  rural  localities  and  higher  even 
than  those  exacted  by  the  fancy  retail  stores  of  the  cities  for  products 
of  the  same  grade.  Fundamentally  there  are  only  two  reasons  to 
persuade  the  consumer  to  undertake  the  additional  trouble  and 
uncertainty  of  securing  produce  by  mail.  These  are  economy  in  cost 
and  greater  freshness  of  product.  No  unusual  method  will  ever  be 
popular  unless  it  gives  results  along  one  or  both  of  these  lines.  Pro- 
ducers must  be  very  careful  not  to  overreach  in  the  matter  of  price. 
Unless  they  are  willing  to  share  the  saving  with  the  consumer  who 
agrees  to  receive  food  products  which  he  has  not  had  an  opportunity 
to  examine  and  whose  quahty  and  time  of  dehvery  will  always  be 
subject  to  a  degree  of  uncertainty,  there  is  little  prospect  of  the  wide 
extension  of  the  parcel-post  system  which  it  deserves,  so  far  as  the 
farm  is  concerned. 

Recently  the  post  office  at  Washington,  D.  C,  has  been  very  active 
in  tr}ang  to  promote  parcel-post  marketing,  collecting  lists  of  names 
of  farmers  and  others  who  have  produce  to  sell,  and  printing  and 
distributing  these  lists  to  patrons  of  the  Washington  ofEce  who 
might  become  purchasers.  A  few  cases  with  respect  to  eggs  alone 
will  suffice  to  iQustrate  this  tendency  referred  to  above.  One  New 
Jersey  farmer  offers  eggs  at  40  cents  a  dozen  the  year  around;  a 
Pennsylvania  farmer  in  June  offers  ''fresh  white  sanitary  eggs*'  at 
$1  for  two  dozen;  a  Virginia  farmer  offers  eggs  at  Washington  quo- 
tations plus  10  cents.  It  is  difficidt  to  see  how  a  user  of  eggs  could 
afford  to  pay  such  prices  when  fresh  coimtry  eggs  are  being  sold  by 
farmers  to  country  grocers  at  this  moment  for  prices  ranging  above 
and  below  20  cents  a  dozen  in  trade. 

The  difference  between  the  country  price  and  the  city  price  must 
be  shared  fairly  between  the  producer  and  the  buyer.  The  latter 
will  not  take  chances  on  things  that  can  not  be  examined  and  which 
in  some  cases  may  not  fulfill  the  particular  need;  furthermore,  he 
will  not  bear  the  imcertainty  as  to  time  of  arrival  unless  there  is  a 
gain  to  him  in  so  doing.  On  the  other  hand,  much  of  the  consumers' 
particidarity  is  based  on  illogical  prejudice,  so  that  they,  as  well  as 
the  producers,  must  standardize  their  demands  and  make  conces- 
sions. 

Standardization  of  products  is  one  of  the  essential  things  to  parcel- 
post  marketing.  Uniformity  in  quality  is  almost  as  important  as 
high  quality.     It  is  Ukely  that  the  most  satisfactory  way  to  make 
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progress  along  these  lines  is  through  the  preparation  of  descriptive 
specifications  for  those  kinds  of  produce  that  will  be  marketed  most 
largely  through  parcel  post.  Only  by  some  such  means  can  the 
necessary  protection  be  afforded  the  purchaser  as  to  quaUty  and  the 
^  producer  as  to  price. 

The  Office  of  Markets  of  the  U,  S.  Department  of  Agriculture  is 
engaged  in  a  study  of  standardization  which  will  enable  it  to  pub- 
lish such  grade  descriptions  as  wiU  facihtate  ready  intercourse. 

Farmers  should  remember  that  the  parcel  post  works  both  ways. 
It  is  just  as  useful  in  having  things  sent  to  the  farm  bs  in  sending 
products  away  from  the  farm.  Those  who  have  not  tested  it  as  a 
means  of  securing  things  to  supply  their  own  needs  will  be  surprised 
at  the  convenience  and  delight  of  having  orders  which  can  be  placed 
by  postal  card  or  telephone  deUvered  at  the  rural  free-delivery  box 
in  front  of  the  farm. 

The  practicabiUty  of  shipping  perishable  produce  is  not  open  to 
serious  question.  For  many  years  the  investigators  in  the  Depart- 
ment of  Agriculture  concerned  in  the  introduction,  breeding,  im- 
provement, and  general  study  of  all  kinds  of  fruits,  vegetables,  and 
other  plants  have  utilized  the  mails  in  the  shipping  of  experimental 
material.  In  this  way  everything  from  the  most  dehcate  fruits  to 
vegetables  suitable  for  all  winter  storage  have  been  shipped  from  a 
few  miles  to  several  thousand  miles.  In  a  great  majority  of  cases, 
packages  and  packing  have  been  devised  after  a  few  trials  which 
have  resulted  in  deUvery  in  good  condition.  More  recently,  definite 
and  carefully  planned  experiments  covering  eggs,  butter,  strawber- 
ries, cherries,  lettuce,  and  assorted  vegetables  have  been  undertaken. 

The  tests  that  have  been  conducted  in  the  shipping  of  eggs  are 
described  in  Farmers'  Bulletin  No.  594,  entitled  ^'Shipping  Eggs  by 
Parcel  Post,  '^  which  can  be  obtained  free  of  charge  upon  apphcation 
to  the  Division  of  Publications,  Department  of  Agriculture,  Wash- 
ington, D.  C.  During  the  progress  of  this  experiment,  and  since  that 
time,  over  10,000  eggs  have  been  shipped  with  a  loss  small  enough  to 
constitute  a  thorough  practical  demonstration  favorable  to  the 
method.  In  the  bulletin  detailed  instructions  are  given  by  means  of 
which  any  farm  operator,  his  wife,  or  older  children  could  make  a 
beginning  in  the  establishment  of  a  parcel-post  egg  market.  Indeed, 
many  cases  of  permanent  arrangements  between  producers  and  con- 
sumers whereby  shipments  have  been  made  regularly  for  a  period  of 
months  have  already  been  made.  From  October  of  last  year  to  June 
of  the  present  year  the  writer  secured  practically  his  whole  supply 
from  a  farm  92  mdes  distant  from  Washington,  involving  a  transfer 
point  for  aU  mail.  Only  two  cases  of  breakage  in  sufficient  quantity 
to  be  worthy  of  comment  occurred. 
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There  are  numerous  types  of  containers,  several  of  which  have 
proven  satisfactory,  concerning  which  information  may  bo  obtained 
by  interested  persons  by  applying  to  the  experiment  stations  in  their 
respective  States. 

Extensive  experiments  in  the  shipping  of  butter  by  parcel  post 
have  been  under  way  for  a  number  of  months.  No  shipments  of  less 
than  2  pounds  are  made  because  of  the  relatively  greater  expense  inci- 
dent to  the  shipment  of  smgle  pounds.  It  has  been  sent  in  2,  3,  5, 
and  10  pound  parcels,  not  only  from  the  creameries  at  which  it  was 
produced  to  the  office  in  Washington,  but  from  Washington  to  experi- 
ment stations  throughout  the  country  for  examination  there  and  sub- 
sequent return.  The  butter  used  has  been  all  put  up  in  1 -pound 
prints,  wrapped  in  regular  waterproof  butter  paper,  and  placed  in 
paraffined  paper  cartons  such  as  are  most  conmoionly  used  in  the  dis- 
tribution of  fancy  creamery  butter.  These  cartons  are  then  inserted 
into  corrugated  pasteboard  containers  suitable  for  accomodating  the 
differing  amounts  to  be  shipped,  and  wrapped  with  good  wrapping 
paper. 

Under  ordinary  weather  conditions  practically  no  difficulty  has 
been  experienced  in  the  shipment  of  butter.  The  chief  problem  to  be 
solved,  of  course,  is  to  prevent  the  butter  from  liquefying;  m(^re  sof- 
tening has  not  proven  injurious.  The  difficulty  is  somewhat  less 
acute  in  cold  weather  than  in  warm.  However,  the  fact  that  mail 
cars  must  be  heated  in  winter,  and  that  this  is  accomplished  by  super- 
heated steam  pipes  located  along  the  outer  walls  of  the  car  and  beliind 
the  mail  sacks,  tends  to  make  the  problem  of  butter  shipment  in  winter 
somewhat  similar  to  that  in  warm  weather. 

The  regulations  of  the  Post  Office  Department  on  this  subject  are 
of  such  a  nature  that  it  is  possible  to  obviate  the  trouble  to  a  consid- 
erable extent  in  cold  weather  by  marking  butter  parcels  as  follows: 
"Perishable — Keep  away  from  heating  apparatus.''  Mail  clerks  are 
expected  to  be  guided  by  such  instructions  and  to  give  perishables 
special  care. 

With  the  growth  of  the  parcel  post  as  a  method  of  shipping  perish- 
ables it  would  seem  not  unlikely  that  in  the  future  some  method  of 
refrigoration  on  a  small  scale  might  be  developed.  Over  ordinary 
distances  and  under  average  conditions  butter  wrapped  as  outlined 
can  be  shipped  without  deterioration.  It  should  always  be  chilled 
before  shipment  and  chilled  aga'm  immediately  upon  receipt  by  the 
purchaser.  It  should  be  dispatched  with  attention  to  the  mail  sched- 
ule so  that  it  will  be  on  the  road  as  short  a  time  as  possible,  and  it  is 
preferable  that  shipments  should  be  timed  to  make  the  greater  part 
of  the  journey  at  night,  when  temperatures  are  materially  lower  than 
during  the  day. 
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During  the  strawberry-shipping  season,  which  is  just  closing,  28 
crates  of  berries  have  been  handled  by  the  parcel  post.  Twenty-foiu* 
of  these  in  16-quart  crates  were  shipped  from  the  Eastern  Shore  of 
Maryland.  In  order  to  comply  with  the  post-office  requirements  the 
crates  were  fitted  with  tight  bottoms,  which  would  make  leakage 
difficult  though  not  wholly  impossible.  Parcels  of  this  character 
weighing  over  20  pounds  are  very  generally  handled  in  a  manner 
similar  to  express  and  are  not  put  in  bags.  Those  weighing  less 
than  20  pounds  are  usually  placed  in  mail  sacks  and  the  wrapping 
in  either  case  must  be  done  accordingly.  In  only  two  cases  did  the 
individual  quart  boxes  containing  the  berries  show  sufficient  leakage 
to  stain  the  bottom  of  the  crate  itself,  and  in  only  one  of  these  cases 
was  there  any  evidence  of  leakage  on  the  outside  of  the  crate.  Con- 
sidering the  perishable  nature  of  the  product  and  the  distance  over 
the  ordinary  routes  of  travel  from  the  Eastern  Shore  of  Maryland  to 
Washington  this  test  certainly  indicates  promise,  as  the  berries  were 
received  in  fully  as  good  condition  as  would  have  been  the  case  by 
any  other  means  of  transportation,  and  were  of  better  quahty  than 
berries  selling  at  a  higher  price  at  the  particular  time  in  the  Wash- 
ington market. 

The  shipment  of  the  strawberries  raised  another  small  but  practical 
point  in  the  relation  of  the  parcel  post  to  domestic  economy.  The 
housewife  usually  plans  to  do  her  preserving  or  other  operations  on 
definite  days,  hence  it  is  important  that  the  shipper  and  the  carrier 
accompUsh  the  delivery  as  requested  in  order  that  the  buyer  may  be 
satisfied.  Berries  intended  to  be  preserved  on  Wednesday  can 
occasion  a  great  deal  of  iQConvenience  if  they  arrive  on  Thursday, 
when  the  servant  is  having  a  holiday,  or  the  home-keeper  herself 
has  other  engagements.  There  is  small  doubt  but  that  over  reason- 
able distances  and  with  the  fruit  of  proper  shipping  texture,  straw- 
berries can  be  carried  quite  satisfactorily. 

As  an  experiment  in  the  practicability  of  shipping  in  the  present 
32-quart  commercial  crate,  3  shipments  were  made  with  the  crates 
only  three-fourths  full  to  keep  them  within  the  weight  hmit,  and  in  a 
fourth  case  as  an  experiment  outside  of  the  present  weight  limits  a 
full  32-quart  crate  weighing  56  pounds  was  shipped.  These*  crates 
were  received  in  fully  as  good  condition  as  the  16-quart  crates. 

Small  prehminary  experiments  with  both  sweet  and  sour  cherries 
have  been  made,  but  not  enough  shipments  have  been  conducted  to 
warrant  any  statement  of  conclusions. 

During  the  late  winter  and  early  spring  8  or  10  barrels  of  lettuce 
produced  in  the  experiments  of  the  department  on  the  Arlington 
farm,  conducted  by  the  Bureau  of  Plant  Industry,  were  shipped  to 
various  parts  of  the  country  in  142  parcels.  The  varieties  used  in  the 
experiments  were  the  ^'Boston  head''   and  *'Grand  Rapids."     The 
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parcels  usually  contained,  depending  upon  the  size  of  the  heads  or 
bunches,  from  2  to  several  dozen  heads.  The  average  weight  of 
parcds  containing  8  to  10  heads  was  between  4  and  4J  pounds.  The 
average  weight  of  those  containing  6  -was  about  3  pounds.  The 
parcels  were  shipped  not  only  in  the  local  zone  and  to  near-by  points, 
but  to  places  as  far  away  as  Boston,  New  York,  Toledo,  Chicago, 
MinneapoUs,  and  elsewhere.  In  spite  of  the  fact  that  zero  weather 
prevailed  during  a  part  of  the  time  when  experiments  were  in  progress, 
the  lettuce  carried  through  to  destination  satisfactorily  and  with 
only  a  small  percentage  of  waste.  In  the  local  zone,  lettuce  from 
shipments  that  were  kept  under  observation  was  perfectly  fresh  and 
usable  at  the  end  of  7  days.  Ordinary  corrugated  cartons  Uned 
\\ath  paraffin  paper  and  wrapped  with  ordinary  strong  wrapping 
paper  were  used  for  the  shipments. 

Elxperiments  have  also  been  conducted  with  parcels  containing  an 
assortment  of  vegetables  available  at  the  same  time.  Such  ship- 
ments have  usually  been  uniformly  successful  and  present  an  exten- 
sion of  the  hamper  system  which  has  been  inaugurated  to  some 
extent  by  certain  of  the  express  companies.  The  varying  degree 
of  perishableness  of  diflFerent  vegetables  must  be  borne  in  mind  in 
making  such  shipments. 

For  the  convenience  of  persons  desiring  to  attempt  the  establish- 
ment of  direct  marketing  contracts  and  for  the  information  of  all 
persons  interested  in  the  cost  of  shipping  by  parcel  post  there  is  given 
in  Table  5  the  rate  for  the  local,  first,  and  second  zones  of  all  parcels 
weighing  from  1  to  50  pounds. 

Table  5. — Parcel  postage  rates  up  to  150  miles. 


Weicht 

in 
pounds. 

Local. 

Zones,  first 

and  second, 

up  to  110 

miles. 

Weight 

in 
pounds. 

Local. 

Zones,  first 

and  second, 

up  to  150 

miles. 

Weight 

in 
pounds. 

Local. 

Zones,  first 
and  second, 
up  to  150 
miles. 

1 

SO.  05 
.06 
.06 
.07 
.07 
.08 
.08 
.09 
.09 
.10 
.10 
.11 
.11 
.12 
.12 
.13 
.13 

10.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 
.19 
.'20 
.21 

18 

0.14 
.14 
.15 
.15 
.16 
.16 
.17 
.17 
.18 
.18 
.19 
.19 
.20 
.20 
.21 
.21 
.22 

10.22 
.23 
.24 
.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 
.38 

35 

0.22 
.23 
.23 
.24 
.24 
.25 
.25 
.26 
.26 
.27 
.27 
.28 
.28 
.29 
.29 
.30 

SO.  39 

2 

19 

36 

.40 

3 

20 

37 

.41 

4 

21 

S 

42 

5 

22 

1  39 

43 

0 

23 

140               . 

.44 

1   .......... 

24 

141.         .. 

.45 

8 

25 

!42::::..:::: 

.46 

9 

26 

1  43 

.47 

10 

27.. 

U4. ..::..::: 

.48 

11 

28 

1  45 

.49 

12 

29 

'  46 

.50 

13 

30 

'  47 

.51 

14 

.  31 

48 

.52 

15 

32 

49 

.53 

16 

1  33 : 

;  60 

.54 

17 

,  34 

1 

It  should  be  explained  that  the  local  zone  rates  apply  to  all  business 
originating  within  the  territory  of  any  office,  whether  it  is  received 
on  a  rural  route  or  from  the  city  branches  of  the  particular  post  office. 
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For  distances  greater  than  150  miles  a  weight  limit  of  20  pounds 
applies.  Rates  for  greater  distances  are  not  given,  as  it  is  believed 
that  the  greater  proportion  of  parcel-post  patrons  wUl  be  developed 
within  the  150-mile  radius.  .A  parcel  for  shipment  by  miail  must  not 
exceed  72  inches  in  length  and  girth  combined.  Determine  the 
length  between  ends  and  take  the  girth  at  the  thickest  point.  If 
the  aggregate  of  the  two  is  not  greater  than  72  inches,  the  parcel 
will  be  received  for  mailing.  The  name  and  address  of  the  sender 
preceded  by  the  word  ''From''  must  be  placed  on  every  package. 
From  all  money-order  post  oflBces  to  offices  of  the  same  class  parcels 
may  be  shipped  ''Collect  on  delivery"  on  the  payment  of  a  10-<rent 
fee,  but  the  value  of  the  package  may  not  exceed  $100. 

In  Circular  No.  3,  dated  April,  1914,  the  Division  of  Classifica- 
tion, Office  of  the  Third  Assistant  Postmaster  General,  published  a 
very  clear  and  comprehensive  statement  of  the  conditions  under 
which  parcel-post  shipments  may  be  made,  including  instructions 
for  preparation  and  wrapping.  This  can  be  obtained  by  application 
to  the  local  post  office  or  to  the  Post  Office  Department,  Washington, 
D.  C,  and  should  be  in  the  possession  of  every  parcel-post  patron. 

There  are  many  conditions  and  circumstances  under  which  the  use 
of  the  parcel  post  for  marketing  will  not  prove  economical.  There  are 
many  others,  especially  for  particular  products  and  under  particular 
conditions,  for  which  parcel-post  transportation  would  seem  the  only 
reasonable  and  economical  method.  It  is  not  expected  that  parcel- 
post  marketing  will  supplant  usual  methods,  but  its  proper  use  should 
certainly  make  it  a  valuable  supplement  to  these  under  all  conditions 
and  a  check  upon  other  methods  when  they  are  not  being  applied 
with  fairness  to  either  producer  or  consumer  or  both. 


The  first  Argentine  com  to  reach  Montreal,  Canada,  this  season 
arrived  on  June  20  and  consisted  of  about  200,000  bushels.  Some 
of  this  is  reported  to  be  for  local  consumption  in  Canada  and  some  for 
shipment  to  the  New  England  States.  The  ocean  rate  on  corn 
from  Buenos  Aires  to  Montreal  at  this  time  was  reported  at  8.7  cents 
per  bushel  of  56  pounds  (14s.  6d.  per  ton).  The  cargo  in  question 
was  loaded  j)art  at  Rosario  and  part  at  San  Nicolas,  Argentine  river 
ports  located  above  Buenos  Aires. 


The  sugar  made  in  Porto  Rico  from  the  cane  crop  of  1913  was 
reported  by  the  Treasury  Dej)artment  of  that  island  as  398,004  tons 
(of  2,000  pounds).     The  production  in  1912  was  371,076  tons. 
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Wheat  iiaported  into  th&  United  Kingdooa  during  the  5  months 
ending  May  31,  1914^  amounted  to  nearly  68,000,000  bushels.  Of 
this  quantity  oyer  20,000^000  bushels  came  from  ihd  United  States, 
about  12,000,000  each  from  Canada  and  Australia,  about  9,000,000 
each  from  Russia  and  Argentina,  nearly  2,000,000  bushels  from 
British  East  Indies,  and  the  balance  from  other  countrias. 


GAR  SUPPLY  IN  BELATION  TO  MABKBTING  THE  WHEAT  CROP  OF  1914. 

By  G.  C.  White,  Transportation  SpeciaHstf  Office  of  Markets, 

Since  the  publication  in  the  Aqbicultubal  Outex)ok  of  May  22  of 
the  forecast  of  the  yield  of  wheat  in  the  United  States  for  1914,  the 
question  of  ear  supply  to  move  the  crop  has  been  engaging  the 
attention  of  the  railroads  and  grain  men.  Trade  journals  have  called 
attention  to  a  prospective  car  shortage,  and  railway  periodicals 
have  pointed  out  the  necessity  of  having  all  box  cars  thoroughly 
overhauled  and  put  in  condition  to  handle  bulk  grain. 

The  Office  ol  Markets  of  tl^  United  States  Department  of  Agricul- 
ture has  undertaken  some  investigations  to  ascertain  to  what  extent 
a  car  shortage  this  year  is  anticipated  by  the  grain  trade,  on  what 
roads  shortages  are  most  acutely  felt,  to  what  extent  the  trade  keeps 
in  touch  with  the  roads,  advising  prospective  needs,  what  information 
is  given  out  by  the  roads  as  to  ability  to  fiE  all  orders  promptly 
or  steps  taken  to  minimise  shortages,  and  whether  or  not  the  car 
supply  keeps  pace  from  year  to  year  with  the  increasing  need  for 
ears.  Replies  received  cover  the  States  of  Texas,  Oklahoma,  Kansas, 
Missouri,  Nebrfifeka,  Iowa,  and  Illinois.  These  seven  States  have  for 
1914  an  estimated  wheat  yield  of  385,000,000  bushels. 

The  sentiment  is  by  no  means  universal  among  the  country  elevators 
that  there  will  be  a  car  shortage.  The  belief  that  there  will  be  a 
shortage  is  most  prevakoit  among  the  country  elevators  of  Kansas. 
Expdressions  from  terminal  elevator  points  indicate  that  there  will  be 
a  shortage  in  all  States. 

Opinioi^  as  to  the  roads  on  whi(^  car  shortages  are  most  acutely 
felt  amount  to  little  and  are  apparently  based  on  the  particular  road 
on  which  a  man's  elevator  is  located.  One  nuuoi  ai^swers  that  a  certain 
road  is  most  prompt  in  furnishing  cars  and  another  man  names  the 
same  road  as  least  i»x>mpt.  .  Attention  is  called  to  Hie  fact  that  ade- 
quate car  supply  is  sometimes  due  to  the  volume  of  inbound  merchan- 
dise, which,  when  imloaded,  makes  available  empties  for  outbound 
grain  shipmmits.  Points  served  by  more  than  one  road  testify  that 
^y  can  get  cars  even  when  noncompetitive  points  are  suffering  from 
a  shortages. 
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Information  from  the  country  elevators  is,  for  the  most  part,  that 
their  advice  to  the  roads  of  cars  needed  is  in  the  form  of  orders  foi 
cars  at  the  time  they  are  wanted.  Terminal  elevators  and  large  grain 
dealers,  however,  have  kept  in  closer  touch  with  the  situation  and 
have  advised  the  carriers  as  far  in  advance  as  possible  of  the  pros^ 
pective  needs. 

On  the  part  of  the  roads  statements  from  officials  through  the  press 
are  given  to  the  public,  and  growers  and  elevator  men  are  personally 
advised  by  local  agents,  traveling  freight  agents,  and  other  repre- 
sentatives of  all  steps  taken  to  minimize  shortages.  Every  purchase 
of  new  cars  is  advertised  and  assurance  is  given  that  all  cars  are  being 
put  in  condition  to  handle  bulk  grain.  In  some  cases  large  numbers 
of  stock  cars  are  being  temporarily  fitted  up  for  handling  grain.  As 
far  as  possible,  foreign  empties  are  being  held  by  the  grain-carrying 
roads,  and  country  sidings  are  being  filled  with  empties  for  the  first 
rush. 

It  is  the  consensus  that  the  increase  in  car  supply  does  not  keep 
pace  from  year  to  year  with  increasing  need  for  cars. 

The  average  carload  of  wheat  contains  1,250  bushels.  On  this 
basis  it  would  require  524,000  cars  to  move  the  estimated  crop  ol 
winter  wheat  for  the  entire  United  States  the  present  year  and 
308,000  cars  to  move  the  crop  of  the  seven  States  here  discussed. 
However,  as  noted  in  the  Agricultural  Outlook  of  March  23,  1914, 
only  58.1  per  cent  of  the  wheat  produced  is  shipped  out  of  the  county 
where  grown,  and  on  this  basis  the  number  of  cars  required  would  be 
304,444  and  178,948,  respectively.  On  the  same  basis  it  would 
require  approximately  432,000  cars  to  move  the  entire  wheat  crop 
of  the  United  States. 

The  total  number  of  box  cars  owned  by  all  the  roads  in  the  United 
States  June  30,  1911  (the  latest  report  available),  was  990,313, 
Taking  1 5  of  the  principal  roads  in  the  seven  States  covered  by  oui 
investigations,  we  find  that  they  had  on  July  30,  1913,  60,446  miles 
of  road  and  223,487  box  cars.  Their  aggregate  mileage  increase  foi 
the  two  years  from  June  30,  1911,  to  June  30,  1913,  was  3  per  cent, 
the  increase  in  the  number  of  their  box  cars,  3  per  cent,  and  the  in- 
crease in  the  tonnage  capacity  of  their  box  cars,  7i  per  cent.  The 
figures  for  individual  roads  vary  from  a  decrease  of  14  per  cent  in  the 
number  of  box  cars  to  an  increase  of  32  per  cent,  and  in  tonnage 
capacity  from  a  decrease  of  5  per  cent  to  an  increase  of  50  per  cent. 
These  15  roads  contain  approximately  25  per  cent  of  the  entire  mileage 
of  the  United  States  and  own  approximately  22  per  cent  of  all  the 
box  cars.  The  seven  States  in  question  produce  approximately  4C 
per  cent  of  all  the  wheat  of  the  United  States.  What  the  percentage 
of  increase  is  over  the  1911  crop  is  hard  to  determine  for  the  area 
served  by  these  15  railroads,  but  it  is  safe  to  say  that  it  has  been  fai 


THE   AGRICULTURAL   OUTLOOK.  25 

greater  than  the  percentage  of  increase  in  car  supply,  inasmuch  as  the 
estimated  yield  of  winter  wheat  for  the  entire  United  States  for  1914 
exceeds  the  1911  crop  by  52  per  cent,  and  the  increase  in  car  supply 
during  1913-14  has  been  below  normal  throughout  the  country. 

These  figures  are  given,  not  as  furnishing  an  exact  formula  for 
determining  the  number  of  cars  needed  to  move  this  year's  wheat 
crop  and  for  estimating  the  shortage  in  number  of  cars,  but  as  indi- 
cating some  of  the  factors  to  be  taken  into  consideration  in  tlie 
problem  of  car  supply  and  car  shortage.  Other  factors  are  these: 
The  wheat  harvest  will  extend  over  3  months  or  more  from  about 
June  10.  Doubtless  much  wheat  will  be  stored  after  harvest  await- 
ing better  prices.  Not  all  the  cars  of  any  road  serving  the  wheat 
belt  are  available  for  wheat  traffic.  The  Santa  Fe  system,  for 
instance,  with  extensive  mileage  in  New  Mexico,  Arizona,  and  Cali- 
fornia, must  necessarily  keep  a  large  part  of  its  cars  confined  to  the 
business  of  those  States.  Account  must  be  taken  of  general  com- 
mercial conditions  also,  and  of  whether  the  tonnage  of  other  commodi- 
ties handled  in  box  cars  is  above  or  below  normal  during  the  wheat 
movement.  Indications  this  year  are  for  a  heavy  crop  of  com  and 
oats,  the  movement  of  both  of  wliich  commodities  will  still  furtlicr 
complicate  the  situation  as  regards  wheat. 

Even  where  the  entire  mileage  of  a  road  is  confined  to  wheat- 
producing  territory,  many  of  its  cars  are  absent  on  other  roads,  and 
it  may  or  may  not  have  on  its  line  a  sufficient  number  of  foreign  cars 
to  offset  the  absence  of  its  own. 

The  terms  used  by  different  individuals  in  estimating  shortages  are 
by  no  means  uniform.  The  majority  express  it  in  terms  of  percent- 
age, which  is  accurate  enough  if  we  understand  thereby  tliat  for  a 
given  period  only  a  certain  percentage  of  the  cars  ordered  are  fur- 
nished. In  the  long  run  every  man  gets  all  the  cars  ordered,  and 
from  that  point  of  view  tliere  is  no  shortage.  No  statement  of  ''car 
shortage''  means  anything  until  we  know  the  time  limitation  and 
other  conditions  on  wliich  it  is  based.  In  its  semimonthly  bulletins 
of  car  surpluses  and  shortages  the  American  Railway  Association  lays 
down  the  rule  that  the  figures  must  represent  the  differences  between 
"cars  ordered"  on  a  given  day  and  "cars  available.''  ''Cars  avail- 
able" is  defined  as  any  empties  of  the  kind  ordered,  either  en  route 
in  trains  or  on  sidings,  which  can  be  used  to  fill  the  orders  of  that 
day,  and  includes  also  such  loaded  cars  as  will  be  made  empty  within 
24  hours. 

Tlie  opinion  prevails  in  some  sections  that  any  shortage  tliis  year 
will  be  due  more  to  lack  of  motive  power  and  terminal  facihties  tlian 
to  lack  of  cars.  One  of  the  greatest  drawbacks  has  always  boon 
failure  to  load  and  unload  promptly  and  too  frequent  reconsiguing 
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of  Bliipmeuts.  The  indications  are  Uiat  sitippers  and  carrieis  are 
cooperating  tliis  year  more  closely  than  ever  before  in  their  efforts  to 
avert  a  car  sliortage  ia  tlie  movement  of  the  wheat  crop. 
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7G 

7S 

89 

too 

M 

s 

1D7 

?S 

1 

i 

03 

M.3 

.M,067 

SS.S 

su.e 

M.7 

I,9UI,S72 

2,44»,««8 

3,708,334 

7S.S 

SJ.5 

n.s 

13.9 

mj. 
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Table  7. — Wmler  md  tpriag  xdttat:  CimdUion  aadjonwut  July  1,  witK  eomparitont. 


ViDUr  «h«t. 

aprln*  wb«t. 

'^jr 

condition. 

« 

CondKlDii 

Jnlj  1. 

Kar«aitrnin] 

mnflitlon. 

Flwl  HiinuLtoa. 

1M4  7™ 

age. 

Julyl. 

,„.,. 

1B13. 

... 

10- 
ivar 

agt. 

July  I. 

Junel. 

„„ 

19»-' 

P,c.  P.t 

B«.' 

B«.' 

Bli.1 

flu.' 

P.c 
M 

92 

B«.' 

flB.l 

Ba.' 

70 

Bi..' 

M 

B7 

» 
» 

93 

S 

8» 

77 
SO 

1,071 
10,355 
*gl5 

i;i7o 

e,592 

i,e3s 

38,  we 

1«,IM 

7,996 
1,020 
B,308 

W.W1 

a.  BOO 

1,838 

io,oos 

7,07S 

H.77B 

10,  BO 

30,589 

fl.7M 
I,S17 

li 

i.ni 

8,272 
31,048 

Peonsylvunia" 

1 

Vh/tala 

Vest  Vlrjtnta.. 

1 

HiFh^UI 

«3 

80 

at 

i.see 
siooj 

«7;?JS 

e,98S 

W'SM 

88 

10,607 
»,83S 

iolmo 

«5 

so 

«,litll 

>X,8SS 
m;07S 
4,-^ 

101 

101 

i 

M 

87 
102 

'! 

to 

aoo 

13,860 
17,600 

'ji 

4,KW 

9T8 
4,«0 

38a 

S,t9* 

•  900 

a'.an 

7,718 
S9 

a,««3 

OM 
7,036 

«4 
3,7M 

m 

8,000 
24,800 
L?,«H 

7,0*7 

NOimaU 

Kentucky.".".":: 

70 

82 

151.060 
10, « 

14, 2M 
«,13g 

w:^ 
s;«7 
i,«i 

10,370 
1B,S«« 

film 

1,021 

s.m 

1:?S 

y.^'p"' 

asS:::::: 

Now  Moil™.  - , 

i 

W 
9t 

s 

SB 

10,800 

750 

10, 3M 

J;S 

729 

s,»» 
i,2sn 

S,4W 
370 

S.OW 

?Jh?:s; 

'813 
S,S88 

'■!!S 

B,7«2 

713 
5,000 

Wuhbieton.... 

unitfi  sum 

1*  1 

""■-  ■•'^■"*  ■^"^'''' 

S'r.,5«1 

u,,m 

■W.  1 

M.4 

!74,0OS   WJ.IJS  la«,HlH  I  JW.ITS 

1  Tboumub  (000)  omitM. 
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e.nak... 

Nohr 

K»n^ 


ibJuI;!.    rriceJul? 


fa 
li 


Condi- 
July  I. 


Final  eatimatu.     Julj  1. 


M    el 

SI     S7 


St    flo 

OS     M 


i3s,se2    1 

M,177 
10S|W    1 


40     M 
33     W 


IB.  407 


M     M 
37     H 


■rr- 
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—Barlty  and  fiaxKid:  Acrtage,  eonHlion,  forecatl,  and  priet  J 


B»rl*y. 

FUuMd. 

CDndk 

Julyl. 

Fowastrrom 

2 

1 

Jul;l. 

.„„. 

Conill- 

Ilon 
Julyl. 

1. 

t 

H 

h 

? 

Prii« 

8t»W. 

S 

i 

P.€ 

<M 

e 

8' 

90 
85 

Ss 

S 

f 

J 
1 

0! 

i 

i 

1 

B 

70 

m 

G3 
(U 

38 

w 

Si 

s» 

01 

1 

1 

1 

» 
m 

H 
S9 

ea 

B8 

« 

T 
& 

1 

3 
Pj: 

1 
1 

1 

P.C 

1 

1 
P-t. 

2 

i 

P.C 

01 

1 

93 
Tfl 

03 

1 

li 

3,9«7 

i,aa) 
7.sn 

Bii-' 

142 

37a 
1,031 

»; 

IU,3ZZ 
I» 

a;™ 

1,80 
SI 

1 

7,«7S 
7,2B: 

Bu.' 

s 

3,081 
J63 

i,m 

US 

ss 

63 

i,ia 

337 

3,S30 

l,»4 
1,0(» 

S.90S 

«.;.. 

Bu.' 

CM. 

ssiSrif"' 

ifinwoow!::::: 

K 
SO 

S 

7S 
90 

31 
8 

1 

S 

B7 

1 

» 
8,SJS 

3:84; 

IS 

171 

North  Dakau. . 
South  DskoW.. 

111    m 

Kentucky 

li 

"i'M 

a,  08 

Wjomlng 

H 

w 

w 

IK 

8D 

1 

93 

w 

w 

... 

Wubfnxtoii...- 

„:, 

Uni.odS.at* 

„..;„, 

ZU.SIB 

»a,i3u 

1S,.87J 

,7  5 

«j 

I.IBT 

...;»,■;  .,.» 

I9.MI 

1M.» 

'""■* 

30  lisaaas    bullbhh  6U. 

Tab&b  10. — Tobaao  and  rice:  Acrtag€,  amdUioH,  tmd/orteatt  Jaig  I,  tnA  eompcntoiu. 


1  ThooBBDda  (ODD)  ommeO. 
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Tablb  11. — Polaioe*;  Acreage,  eondition,  foreeatl,  and  price  JvXy  1,  mlk  comparisons. 


NpwHnmp^In> 

Connecticut 

Pimnsj-liinitt... 
MlTVtand 

Viremiii.. 

South  t  aroUai. . 

rJmSa 

Obh. 

tDdilns 

UkblEUi 

Iowa 

IQssourl 

Naritir>Bkoi>... 
Sou  Hi  DakoiH. . . 

Kcntufkr 

KluinliTpl 

Lou  taiuia. .--.-■ 

Okluhoma 

Arlrndigu , 

Menuuu 

Wyoming 

NawUaxkw 

Utah..  '.'...'..... 
NerwlB 

Idaho 

WsflilngUiD 

DncoD 

C'allforiliA 

UnlUd  Statta. 


U4     U     M 

K*    Hi 


a 


7.QM  IS,  273 


130    n. 
110     91  . 

to    m. 


g    g;    88 
31    le    m 


a!  « 

»  TT.  I'm.  JH47(^n»  1 


I  Thousands  (OOD)  omitted. 
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Table  12. — Crmdilion  of  producia  named  and  price  of  hoij  July  I,  wiOt   crnnpsrltont. 


llnj-  (all). 

7sr|""-'- 

Alblta. 

"i^i"'  1  .'^™. 

com. 

^. 

c„«. 

BUM. 

Conal- 

Juij- 1. 

Conriiltonlulj-l. 

» 

80 

71 

: 

» 

a 

i 
: 

1 

i 

8! 

K 

71 
79 
M 
SS 

HS 
» 

; 

K 

i 
1 

<B 

SI 

^ 

i 

1 

i 

i 

1 

5 

1 

P^ 

P.C 
90 

sa 

Bl 
90 
90 

1 

P.C 

8 

81 
SS 

8( 

2 
p^ 
s 

8- 
OS 

7( 
60 

102 

97 

97 
98 
B( 

61 

■n 

81 
96 

78 

i 

99 
97 

I 

P.c 

0 

s 

s 
s. 

81 

I 

m 

86 

m 

m 

K 

I 

K 

M 

V 

97 

?.e 

t 

i 

3 

P.<! 

1 

i 

s 
Pj 

f 

Doh. 

Soil 

w 

78 

83 
7S 
76 

en 
fs 

41 

p.t- 

* 

SO 
» 

SB 
M 

eo 

Pj:. 
90 
88 
74 
7B 

se 

71 
71 

as 

i 

»8 

P.C. 

Bl 

91 

71 

! 

^.c 

p*. 

»>.„=..,. 

a3.oo'M.ss 

KIM 

n.so'w.* 
in!  1013.1' 

1.00    H-^ 

1 

8' 

90 

8! 
T. 

7S 

90 

fa 
es 

87 
84 

87 

ea 

91 

94, 

91 

n 
n 

88 

6S 

SI 
70 

77 

u 

5S 
K 

«0 
7S 

7S 

s 

K 
7B 

SB 

s 

4S 

u 

es 

80 

8. 

8» 

89 
99 
9! 

SI 
9S 
9» 

ue 

981 

87 
86 

84 
RO 
811 

U 

8 

S7 

87 

■ii 

'i 

79 

81 

7: 

1 

8( 

9C 

S3 

80 

86 

91 
70 
BO 

87 

1 

& 

101 
94 

80 

■» 

fSt::::::: 

B.40 

a.  SI 
nioi 

iF--- 

91 

9i! 

^::::::;: 

91 

j 

St 

01 

08 
7i 

9J 

70 

B8 

84 

"'» 
"m 

83 

87 

S.Xi  0.74 
A.DDll0.4a 

T.sq  a.ixi 
s.sc]ii!s 

90 

I 

86 
St 

9fi 
96 
97 

03 

85 

m 

S3 
86 

SJo" 

- 

1 

83 

S8 

H 
100 

W 
91 

96 
85 

i 

96 
96 

BG 

M 
90 
96 

St 

98 

te 

"Hi 

09 

i 

F.r 

97 

91 

sn 

so.s 

"-• 

73.7 

.. 

».} 

.... 

13.3 

k 

81.  S 

f"' 

w.e 

83.9 
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Table  13.—FruiU:  Conttition  Jaig  I,  with 


ApplM. 

rmcli- 

r«.,|o„,. 

Dhek- 

lirarlcs. 

a. 

Walir- 
■nelaiu. 

lo.i'jS: 

StTB"- 

ConditionJulyl, 

[■roduo- 
Uofl.' 

3 
Px. 

& 

'I 

1 

77 

n 

i 

r^ 

i 

P.C. 

8 

80 

5; 

K 

s 

1 

Px 

s: 

si 
a; 

N 

s 

71 

r.e. 

1 
p.. 

, 

i 

i 

i 

i 

i 

3 

t 

I 
Px. 

i 

i 

M 

80 
88 

sa 

77 
B) 

r 

i 

87 
8S 

BO 

72 
72 

7i 

0 

1 

1 

85 

8§ 
M 
88 

90 

87 
81 

83 

8< 
88 

84 
7fi 

Pj:. 

W 

88 
» 
88 

85 
88 

84 
89 

pjr 

P.C 

" 

Px. 

IS 

■n 

8 

! 

8 

8 
SO 

SI 

8S 

SI 

Si 

i 

i 

x 

"84 

86 
81 

81 
7S 
81 

80 
7l 

8! 

71 

7. 

7! 
«( 

71 
82 

81 

T. 
\ 

s: 

..5 

Bl 
IB 

91 

01 

*\ 

M 

K 
80 

81 

K 

70 
82 
81 

8: 

81 
8: 

81 

SI 

80 

» 

I 

« 

DO 

1 
r 

64 

» 

8 

a 

m 

81 

^ 

80 

84 

St 

t1 

70 

% 

11. 

b; 

: 

71 
SI 

SI 
77 
8* 

i 

50 

83 

s 

71 

86 

a 

T 

»1 

84 
02 

8i 
w 

84 

t: 

74 

11 

81 

a 

82 

^:::::::::::::: 

84 

g 

'i 

a 

« 

«8 

7S 

iti 

01 

8J 

i 

71 
7. 

76 

7; 

i 

"to 

7: 

i 

02 

a 

82 
81 

« 

45 

K 

41 
7S 

a 

7: 

7. 
0 

e 

7S 
8 

7 

71 

o; 

81 

76 

a 

61 

*< 

81 

S5 

88 

V. 

9 

United  Statn... 

H.JS9.< 

56-2 

iO.6 

92. 

61- S 

S9.e 

M.g 

77.3 

M.3 

84.7 

84.1 

TtLi 

78.5 

80. 2  70.  4 

74.  a 

70.0 

'  PioducUoa  compared  wJlh  a  full  crop. 
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Table  14. — TamatoeSy  cabbages ^  onions ^  beanSy  lima  beanSy  peanuts,  hops:  Conditvm 

July  ly  vri.ih  comparisons. 


Toma- 
toes. 

Cabbages. 

On! 

on;. 

Beans 
(dry). 

Lima 
beans. 

Peanuts. 

H(^s. 

ndition  July  1. 

State. 

o6 

p>4 

03 

i 
5* 

9 

rH 

P.ct. 

85 
85 
82 
80 
85 

84 
87 
82 
87 
80 

85 
71 
80 
74 
71 

72 

i 

a 

I 

0& 

P.ct. 
89 
01 
02 

86 
90 

84 
91 
80 
82 
75 

84 
54 

I? 
65 

05 
66 

> 

U 

! 

at 

P.ct. 

80 
05 
75 
88 
00 

88 
88 
85 
85 
80 

83 
C5 
76 
68 
70 

65 

OS 

*-4 

i 

08 

s 

P.ct. 

a» 

i 

2 
> 

a 
>. 

Maine 

P.ct. 

88 
88 
85 
86 
92 

87 
92 
85 
84 
70 

74 

04 
76 
73 

70 

70 

77 
82 
77 
72 

88 
92 
90 
91 

67 

87 
91 

P.ct. 
89 
86 
90 

87 

88 

89 
87 
89 
85 
80 

85 
88 
89 
89 
80 

89 
82 
87 
80 
87 

85 
87 
83 
89 

82 

77 
77 

P.ct. 

88 
85 
87 
8(i 
88 

80 
8S 
81 
80 
73 

81 
(K) 
76 
04 
05 

00 
82 
82 
73 
07 

89 
03 

88 

m 

58 

88 
90 
87 
77 
Ot 

62 
00 
65 

75 

7S 

OS 
59 
93 
92 
93 

91 

87 
90 
95 

91 
90 
90 
04 

p.ct. 
00 

88 
91 

88 
89 

91 
8S 
90 
88 
90 

87 
89 
90 
89 

86 

88 
87 
89 
87 
86 

86 
87 
84 
88 
81 

81 
81 
82 
79 
89 

89 

87 
83 
83 
77 

77 
82 
92 
91 
87 

82 
88 
90 
88 

98 
90 
94 
01 

p.ct. 
80 
88 
00 

87 

88 

00 
88 
00 
01 
91 

80 
02 
01 
02 

88 

00 

P.ct. 
91 
89 
01 
89 
90 

91 

89 
88 
88 

82 

85 
86 
80 
85 

85 

P.ct. 
01 
86 
86 
85 
86 

87 
87 
85 
87 
84 

81 
85 
86 
88 
84 

88 

P.ct. 

P.ct. 

P.ct. 

New  Hampshire 

Vermont 

Massachusetts. 

Rhode Idand 

Connecticut 

New  York 

87 

81 

New  Jersey . . ; 

Pennsylvania 

Delaware 



Maryland 

Virginu 

83 

83 

WostVirpUm 

North  Carolina 

82 
75 

80 

84 

86 
85 

88 
90 

South  Carolina 

Georgia 

Florida 

Ohio 

85 
81 
76 

88 
04 
90 
91 
74 

02 
03 
03 

80 

80 

76 
81 
77 
70 
80 

87 
77 
03 
06 
04 

02 

87 
00 

00 

04 
01 
04 
06 

84.7 

00 

88 
88 

86 
89 
87 
01 
85 

80 
84 
85 
84 
01 

02 
01 

88 
86 
84 

84 
89 
93 
92 
90 

90 
91 
93 
91 

04 
01 
02 
03 

80 
80 
74 

89 
90 
89 

88 
68 

93 
93 
90 
90 
(i3 

65 
61 
73 

88 
86 
86 

90 
90 

88 
88 
80 

80 
84 
85 
78 
85 

86 

86 

81 
76 
74 

86 
90 
90 

86 
08 

92 
i'Q 

88 
84 
66 

56 
67 
70 
80 

84 

79 
55 
97 

89" 

84 

85 

87 
88 
85 
88 
81 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnefiota 

Iowa 

... . . 

Missouri 

North  Dakota 

South  Dakota 

91  1    82 
84       82 

84" 
80 

80 

85 
87 
86 
80 
80 

76 
80 

Kansas 

Kentucky 

70 

69 
G9 

u 

75 

76 
62 
91 
92 
90 

91 
86 
05 

88 

70 
87 
80 
03 

89 

88 
87 
85 
85 

78 

80 
80 
79 
81 

82 

78 
86 
84 
79 

86 
84 
86 
91 

Tennessee 

70 
78 
80 
81 

77 

78 
07 

83 

88 
86 
80 
84 

82 
85 

Alabama 

Mississippi 

Louisiana 

83  ;     83 
88  >     80 

Texas 

-dahoro«» 

80 
58 
90 

78 
80 

ukau"' 

lionta... 

Vvomini 





0\\r%      •--<*-» 

96 

04 
01 
06 

m 

87 
88 
86 

95 
80 

87 

^ 

^- 

95 

02 

""^Q 

07 

87 

i ^ 

74 
87 
89 
06 

89.5 

90 
88 
90 
80 

71 
94 
95 
02 

01 
80 
80 
01 

Yas^ 

07 
05 

86 

Oi 

ireftu. 

80 

05 

00 

90 

77.0 

86.2 

81.4 

87.2 

88.8 

8S.8 

77.9 

85.7 

80.8 

86.4 

91.4 

88.6 
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rt  corn;  wtight  •per  fitect 


fiorghum. 

..„ 

««. 

SDgarcaiu 

■W«rf. 

.^^ 

1 

t 

\_ 

P.c. 

jSlyS"° 

jSlyl" 

CondlllDQ 
Julr  1. 

Wcfibtper 
Dmcs. 

JunalS. 

ConriillDii 
July  I. 

i 

f 
1 

I 

1 

i 

3 

i 

P.c. 

i 

!•:! 

6.3 
4.V 

G.5 

S.S 

E.4 

&0 
l.S 

Is 

3.1 

7.0 

(L7 

;■! 

i 

&1 

&3 

a.s 

7:3 

e!s 

4.e 

f 

1 

S 

1 

i 

t 

i 

/■... 

F... 

PC. 

p.t 

P.  c 

to 

B.B 
6.1 

i.O 

i.2 

t.7 

3.  a 

1.K 

a.1 

Is 

B.S 

8-7 
B.S 

3:6 

sio 

7.6 

8!o 

1 

1! 

1>.C. 

P.c 

-Unit 

■"H" 

30 

i           1 

33 

23 
3t 

21 
3D 

23 

18 

IB 

"ii 
u 

17 

1 

30 
18 

IS 
30 

IB 
13 

i 

97 
»7 

74  1       SS 

73        87 

?wi^::::: 

Cuolim 

:: 

88 
88 

7B 

77 

•A 

w 
w 

83 
83 

S3 

i 

88 
Bl 

1 

77 

81 

«« 

73 

73 
78 

M 
M 

s» 

ss 

W 

iy 

B8 

77 
TO 

M 

88 

S.0 
K.9 

a.7 

S-5 

3.N 

1L3 

«.a 

6:3 

e.8 

7.7 
8.1 

SB          89 

M 

W 

s- 

V! 

00 

1 

88 

9» 

Ml       M 
98        93 

M 

n 

IS 

IS 

„l 

1 

WW 

' ' 

nllniSlatn. 

^-'I™"    «» 

». 

ee.s 

ms 

-■• 

«,s 

8  7     m4 

lfl.B 

SI.7 

SUS 
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Table  16. — Pricet  paid  to  produeera  of  agrvntUvral  produeta  Jwu  IS.' 


t,  calvea,  sod  sheep,  doUars  per  ICO  poundsi 


doUais  per  head;  eeg>,  emtt 
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Table  17. — Avercigeafor  the  United  States  of- prices  paid  to  producers  of  farm  products. 


Products. 


aogs per  100  pounds. 

Beef  cattle do 

Zeal  calves do 

$heep do 

Lam  us do 

iiilchoows per  head.. 

aorses do 

aoney,  comb per  i)ound. 

IVool,  UAwasbed do 

kiaple  sugar do 

iiaple  sirup per  gallon. , 

Ipples per  bushel. , 

Peanuts %..  .per  pound . , 

Beans per  bushel. , 

Sweet  potatoes do 

!^abbage per  100  pounds . . 

Dnions per  bushel., 

Clover  seed .do 

Timothy  seed do 

\ifoira  seed do 

Broomc<Hii per  ton. . 

[Cotton  seed do 

Hops per  pound. . 

Paid  by  fanners: 

Clover  seed . .  .per  bushel. , 

Timothy  seed do 

Alfalfa  seed do 

Bran. per  ton. 


June  15 — 


1914 


S7. 

6. 

7. 

4. 

6. 

59. 

136. 


2. 
1. 

7. 

2. 

6. 
88. 
23. 


43 

32 

69 

70 

47 

82 

00 

138 

184 

122 

12 

36 

051 

23 

92 

61 

41 

96 

23 

83 

00 

62 


9.86 

2.98 

8.31 

27.75 


1913 


17.61 
6.02 
7.53 
4.84 
6.36 
55.20 
146.00 
.139 
.156 
.121 
1.09 
1.01 
.050 
2.23 
.91 
2.18 
.96 
9.77 
1.77 
8.08 
61.00 
21.54 
.141 

12.47 
2.44 
9.73 

24.67 


1912 


16.65 

5.23 

6.33 

4.52 

6.02 

45.84 

145.00 

.140 

.187 

.116 

1.05 

1.08 

.052 

2.62 

1.11 

2.67 

.1.55 

11.69 

6.68 

8.47 

79.00 

19.24 


13.49 

7.37 

10.25 

29.35 


1911 


$5.66 
4.43 
5.72 
4.24 
5.51 
43.86 
145.00 
.133 
.155 


1.35 
.052 
2.19 
.94 
2.46 
1.34 
8.80 
5.24 


69.00 
23.38 
.220 


25.87 


1910 


$8.46 

5.20 

6.57 

5.44 

7.13 

43.46 

151.00 

.132 

.195 


1.12 
.054 
2.29 
.77 
2.19 
1.06 
7.24 


151.00 


25.37 


July  15— 


1913 


$7.81 
5.98 
7.46 
4.20 
6.05 
54.80 
143.00 
.139 
.159 


.86 

.051 
2.22 

.89 
2.64 
1.02 
9.78 
1.94 
8.20 
57.00 
21.37 

.148 

12.12 
2.57 
9.41 

24.65 


1912 


May  15— 


1914 


$6.64 
5.44 
6.33 
4.21 
5.73 
45.41 
142.00 
.139 
.189 
.117 
1.04 
.82 
.049 
2.47 
1.13 
2.29 
1.14 
10.64 
5.96 
8.32 
85.00 
19.04 
.289] 

12.82 

6.59 

10.07 

28.41 


$7.60 
6.33 
7.59 
4.87 
6.49 
59.85 
139.00 
.137 
.172 
.123 
1.10 
1.46 
.051 
2.31 
.93 
2.05 
1.53 


7. 
2. 


87 
38 


6.77 
85.00 
23.56 
.218 

9.77 

2.97 

8.38 

28.08 


1013 


$7.45 
6.01 
7.17 
4.91 
6.66 
54.80 
145.00 
.138 
.163 
.123 
1.06 
.94 
.047 
2.18 
.93 
1.58 
.87 
10.74 
1.76 
8.21 
53.00 
21.88 
.134 

12.90 
2.40 
9.75 

24.59 


1912 


$6.79 
5.36 
6.23 
4.74 
6.16 
45.63 
144.00 
.137 
.178 
.116 
1.09 
1.29 
.049 
2.52 
1.19 
2.98 
1.77 
12.53 
7.16 


83.00 
19.21 
.372 


30.18 


Table  18. — Range  of  prices  of  agricultural  products  at  market  centers. 


Products  and  markets. 


Wheat  per  bushel: 

No.  2  red  winter,  St.  Louis. . 

No.  2  red  winter,  Chicago 

No.  2  red  winter.  New  York » 
Com  per  bushel: 

No.  2  mixed,  St.  Louis 

No.  2,  ChioaKo 

No.  2.  mixed.  New  York » . . . 
Oats  per  ousbcl: 

No.  2,  St.  Louis 

No.  2,  Chicago 

Rye  per  bushel:  No.  2,  Chicago. . 
Baled  hay  per  ton:  No.  1  timo- 
thy, Clucago 

Bops  per  pound:  Choice,  New 

York 

Wool  per  pound: 

Ooio  une  unwashed,  Boston. 

Best  tub  washed,  St.  Louis. . 
Live  hogs  per  100  pounds:  Bulk 

of  sales,  Chicago 

Butter  per  pound: 

Creamery, extra,  New  York. . 

C*reamery ,  extra,  Elgin 

Eggs  per  dozen: 

Average  best  fresh.  New  York 

Average  best  fresh,  St.  Louis . 

Cheese  per  pound:  Colored,*  New 

York 


July  1,  1914. 


$0. 


76*-$0.77i 
.79}-    .80 
.99  -  1.00 

,68f-    .68^ 
68l-    .70 


.37-  .37 

.36  -  .36i 

.58  -  .58i 

14. 50  -15. 50 

.36  -  .38 

.24-  .25 

.32  -  .33 

8.20  -  8.40 

.27i-  .27i 

.25J-  .26^ 

.24-  .28 

.  18  -  .18 

.14i-  .14i 


June,  1914. 


.40} 
.37J-    .42 
.58-    .67 

14.50-16.00 

.36  -    .40 

.22  -    .25 
.30  -    .33 

7.80-8.40 

.26i-    .28 
.26i-    .27J 

.22f-    .28 
.  14  -    .18 

.13i-    .15 


May,  1914. 


$a93  -$0.98» 

.94  -  l.OOf 

1.04  -  1.11} 

.69J-    .73 
.67-    .72i 


.38^  .41 

.37  -  .42J 

.62  -  .07 

15.00-17.50 

.38-  .41 

.22-  .23 

.30-  .31 

7.80-  8.67i 

.25J-  .27 

.23f-  .26 

.22-  .24 
.17J-    .181 

.  13  -  .131 


June,  1913. 


SO.  93  -$1.07 
.93  -  1.08 
LOS-  L12i 

.57-    .64 
.58i-    .63 


.37*-  .43 

.38}-  .434 

.60-  .63} 

13.50-15.00 

.  17  -  .19 

.20-  .21 

.29  -  .29 

8.40-  8.80 

.26i-  .28} 

.26}-  .28 

.23  -  .28 

.14i-  .17 

.  14  -  .  14i 


June,  1912. 


$L06-$1. 19 
1.06  -  1.13* 
L21i-  L28} 

.72  J-  .79 
.72}-  .76 
•  I  i>j—     .  o4 

.50}-    .53} 
.75-    .90 

17.50-25.00 

.37  -    .45 

.21  -  .23 
.33-    .35 

7.25-7.70 

.26-    .27i 
.25-    .2oi 

.21-  .27 
.  16  -    .17 

.13i-    .14 


»  F.  o.  b.  afloat. 

'September  colored— September  to  April,  inclusive;  new  colored  May  to  July,  inclusive;  colored  August. 
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Table  19. — The  equivalent  in  yield  per  acre  of  100  per  cent  mruHlian  on  Aug.  1  a 


1 

1 
1 

It 

i 

1 

1 

i 

1 

1 

1 

4S.0 
4S.0 
40.0 

as 

as 

41,0 

1! 

IT.S 

4S.'0 
43.  D 
43.0 

4L5 

If-i 
^.. 
li 

Is 
Is 

17.  S 
M.S 

sn.o 
m:o 

41.0 

a7"6 

40.8 
30.0 

34.0 

if 

li 

1% 

Zi.0 

40 
65 

lao 

ii 

10a 
ea 

lOT 

i» 

iw 

Su. 

It.. 

«K 

JS«. 

i.» 

l.M 

IS 

1.80 
L» 
l.U 

1.80 

Cta. 

::::::  il 300 

,™'„„, 

36.0' 

30.0 

n.o 

li 

IM 

1 

101 
133 
US 

1,4» 

1, 010 

Z 

lss.o 

S'! 

li:::::: 

Onorcia 

31.  .=i 
WLO 

i!w 

i:i 
1 

.so 

.00 
LCS 

i 

IS 

I.W 
lU 

a.M 

IS 

'26.T 

i 

3&G 
41.* 

3B.0 

40.5 

MS 
30.3 

ag.o 

as.H) 
33.0 
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37.  j 

1! 

U.4 

J3.0 

li 

i,ow 

■1S8 
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:::::: 
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1 

OA 

JS 

10s 
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101 
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z 

no 

940 
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MO 
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12.0 

■ii;i- 

iH.6 
32.0 

-■•"■" 
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BREEDS  OF  BEEF  CATTLE. 

By  W.  F.  Ward, 

Stnior  Animal  Nunbandman  in  Beef  Cattle  Invatigatians, 
Animal  HuMbandry  Dirisinn. 

INTRODUCTION. 

The  decrease  in  the  number  of  beef  animals  in  the  United  States, 
with  the  resulting  high  prices  which  have  prevailed  during  recent 
years,  has  caused  greater  interest  to  be  taken  in  this  industry,  and 
many  men  who  have  never  raised  beef  cattle  in  the  past  are  taking 
up  this  line  of  work. 

The  question  most  frequently  asked  about  cattle  usually  pertains 
to  the  breed  which  should  be  used  in  a  certain  community  or  under 
certain  conditions.  All  breeds  are  not  similar;  some  have  superior 
points  to  others,  and  a  certain  breed  may  be  better  suited  to  condi- 
tions exifiting  in  one  locality  or  one  State  than  any  other  breed.  For 
this  reason  it  is  well  to  find  out  which  breed  is  best  suited  to  local 
conditions,  and  to  induce  as  many  farmers  oh  possible  to  raise  th^t 
breed,  because  of  the  better  prices  which  may  be  secured  from  the 
sale  of  a  uniform  product  and  the  ease  with  which  suitable  breeding 
stock  may  be  obtained  near  home.  Some  information  is  presented 
herewith  which  will  help  to  answer  some  of  the  questions,  which 
arise  as  to  the  value  of  the  various  breeds  of  cattle. 

CLASSIFICATION. 

Cattle  which  are  used  for  the  production  of  beef  are  divided  into 
two  general  classes,  the  strictly  beef  breeds  and  the  dual-purpose 
breeds.  The  former  are,  as  the  name  implies,  valuable  mainly  for 
the  production  of  meat,  and  have  been  carefully  bred  and  developed 
in  order  to  produce  a  maximum  amount  of  beef  of  high  quality. 
Care  has  been  taken  to  develop  to  the  greatest  extent  those  portions 
of  the  body  from  which  are  secured  the  high-priced  cuts  of  beef. 
The  cows  give  milk  enough   for  their  calves,  but  not  much  more. 

Note. — The  dlsUnguishlDn  chn  rati  eristics  of  Ihe  Btveral  brreds  of  bfef  and  of  dual- 
purpose  catllp  are  prcsmli'il  In  tills  bullptln.  Thp  IntormiitlHii  Ik  of  Inli-rral  lo  cattle 
raisers  desirous  of  seeurlnc   (lie  breed  best   suited   to  a  particular  tocalltj  or   to  certain 
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The  dual-purpose  breeds  are  a  class  of  cattle  which  have  been  devel- 
oped to  produce  a  fair  to  good  quality  of  beef,  and  at  the  same  time 
the  females  should  give  a  good  flow  of  milk. 

BEEF  BREEDS. 

The  breeds  of  beef  cattle  in  the  United  States  are  the  Shorthorn 
(sometimes  called  Durham),  Polled  Durham,  Hereford,  Aberdeen- 
Angus,  and  Galloway.  Each  of  these  breeds  has  been  carefully  de- 
veloped for  a  long  period  of  years,  with  the  result  that  individuab 
transmit  their  characters  very  readily  when  bred  to  native  or  scrub 
cattle.  With  somewhat  frequent  exceptions  in  the  case  of  Short- 
horns, the  cows  of  these  breeds  are  not  heavy  milkers,  and  in  this 


i  beef  cattle,  for  the  milking  tendency  is 

>'   ion  of  body  which  prevents  the  animal 

■  nitU.    ii>^   '1  .  best  o'loli'y  of  beef. 

i:.        ■     '       .laviiT  IP     ..oJuction  of 

"«  III..  ■    -^'"--^  a  good, 

■  1  .         .>-,..  o..v;ners  who 


■I-  Jnited 
■  isti'ibution 
■t  adapta- 
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bility  and  do  well  everywhere.  The  milking  qualities,  combined  with 
the  high  standard  as  a  beef  animal  and  the  gentle  disposition,  have 
caused  the  Shorthorn  cow  to  be  termed  "the  farmer's  cow."  The 
merit  of  the  breed  has  been  proved  on  the  ranges  of  the  West,  where 
the  bulls  have  been  used  for  grading  up  the  scrub  cattle  of  the  plains. 
The  Shorthorn  crosses  well  with  other  breeds  or  with  the  scrub  cattle, 
producing  from  scrub  cows  calves  which  develop  into  fairly  desirable 
beef  cattle.  The  grazing  ability  of  the  Shorthorn  is  not  so  good  as 
that  of  some  of  the  other  breeds,  but  where  grasses  are  abundant 
and  feeds  are  plentiful  there  is  no  breed  which  will  surpass  it  for 
beef  production.  The  large  milk  flow  insures  a  good  calf.  However, 
the  cows  have  been  criticized  to  a  certain  extent  by  western  ranch- 


Fio.  2.— Prti 


men  because  the  large  milk  flow  causes  many  of  them  to  lose  a  teat 
or  a  portion  of  the  udder,  as  the  calves  can  not  always  take  all  of  the 
milk.  The  Shorthorn  is  early  maturing,  growthy,  and  fattens 
readily.  The  steers  sell  readily  as  feeders,  and  although  they  have 
not  won  as  readily  as  the  Aberdeen-Angus  in  the  show  ring,  they 
produce  very  high-class  beef,  with  the  thick  loin  and  full  hind 
quarter  which  furnish  profitable  cuts. 

The  three  important  strains  of  Shorthorn  cattle  have  been  the 
Booth,  the  Bates,  and  the  Scotch  tribes.  The  Booth  and  Scotch' 
strains  represent  the  true  beef  type  of  Shorthorns,  while  the  Bates 
approaches  the  dnal-purpose  type.  The  Shorthorn  is  the  largest 
breed  of  beef  cattle.    The  bulls  attain  a  weight  of  1,800  to  2,200 
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pounds  or  more,  while  the  mature  cows  usually  weigh  from  1,300  to 
1,600  pounds  when  raised  under  favorable  conditions.  Greater 
weight  in  both  cows  and  bulls  is  not  rare,  but  extremely  heavy  ani- 
mals are  not  especially  desired. 

The  color  of  this  breed  may  be  red,  red  and  white,  pure  white,  or 
roan.  No  other  breed  of  cattle  has  the  roan  color,  therefore  this  color 
in  any  other  cattle  usually  signifies  the  presence  of  some  Shorthorn 
blood. 

In  conformation,  the  Shorthorn  is  of  the  true  beef  type,  being  wide, 
deep,  lengthy,  and  thickly  fleshed.  The  great  width  of  the  Short- 
horns, combined  with  their  depth,  gives  them  a  more  rectangular 
form  than  any  of  the  other  breeds,  while  the  wide  variation  in  the 
distribution  of  the  breed  has  caused  a  slightly  greater  difference  in 
type  to  be  recognized  than  in  other  beef  breeds.  In  the  cow  the  fol- 
lowing points  should  be  noted :  The  horn  is  usually  small  and  curved 
forward,  with  the  tips  pointing  inward,  upward,  or  sometimes  down- 
ward, and  they  should  be  of  a  waxy,  yellowish  color.  The  head 
should  be  shapely,  with  great  width  between  the  eyes,  short  from  the 
eyes  to  the  muzzle,  which  should  be  large  and  flesh-colored,  with 
large  nostrils;  a  black  muzzle  is  objectionable  to  most  breeders.  The 
neck  should  be  short  and  full,  blending  well  into  head  and  shoulder. 
The  shoulders  should  be  smooth  and  well  covered  with  flesh,  the  crops 
should  be  full,  the  heart  girth  should  be  large,  and  the  fore  flank 
low.  The  chest  should  be  wide  and  deep,  with  the  brisket  thick  and 
well  to  the  front.  The  ribs  are  usually  well  sprung  and  the  barrel 
well  developed.  In  good  individuals,  the  back  is  broad  and  the  loin 
is  wide,  deep,  and  thickly  fleshed.  The  hips  are  wide  and  should  be 
well  covered  with  flesh;  the  rump  is  long,  wide,  and  level,  carrying 
an  abundance  of  flesh.  The  hindquarter  is  better  developed  in  the 
Shorthorn  than  in  any  other  breed;  it  is  characteristic  in  that  it  is 
almost  straight  from  the  root  of  the  tail  to  the  hocks,  and  is  wide 
and  thick,  carrying  the  flesh  well  down,  thus  giving  a  maximum 
amount  of  flesh.    The  flank  is  low,  the  udder  is  usually  well  devel- 

-jed,  extending  well   forw^ard,  with   prominent  milk  veins.     Tlfe 
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low  set.  There  has  been  a  tendency  to  p^tchiness  near  the  root  of 
Ihe  tail  and  to  rolls  on  the  sides,  but  the  breed  is  improving  in  this 
respect  in  that  the  animals  are  becoming  more  smooth. 

For  the  benefit  of  persons  desiring  information  as  to  the  principal 
lines  of  breeding  in  this  comitry,  the  following  has  been  furnished 
bv  the  American  Shorthorn  Breeders'  Association : 

The  ten  bulls  which  have  probably  done  most  for  the  improvement 
of  Shorthorn  cattle  as  a  breed  in  the  last  15  years  are  as  follows: 
Whitehall  Sultan  163573,  Choice  Goods  186802,  Cumberland's  Last 
229822,  Avondale  24514i,  March  Knight  188105,  Villager  295884, 
Cumberland  118578,  Merry  Hampton  132572,  Lord  Banff  150718,  and 
Whitehall  Marshal  209776.  The  most  popular  families  of  Short- 
horns in  this  country  at  the  present  time  are  Augustas,  Missies, 
Victorias,  Duchess  of  Glosters,  and  Orange  Blossoms. 

The  secretar}'  of  the  American  Shorthorn  Breeders'  Association  is 
Mr.  Frank  W.  Harding,  Union  Stock  Yards,  Chicago,  111. 

POLLED  DURHAM. 

The  Polled  Durham  is  a  polled  Shorthorn.  There  are  two  general 
divisions  of  this  breed,  the  "  single  standard  "  and  the  "  double  stand- 
ard." The  single-standard  Polled  Durhams  were  produced  by  breed- 
ing "  muley  "  cows  to  Shorthorn  bulls,  selecting  the  polled  offspring 
and  breeding  these  to  other  Shorthorn  bulls.  This  grading  up  was 
continued  until  the  polled  offspring  was  brought  to  the  fifth  cross, 
which  contained  96J  per  cent  or  more  of  Shorthorn  blood,  and  which 
qualified  for  entry  in  the  Polled  Durham  herdbook.  The  resulting 
progeny  resembled  the  Shorthorns,  but  were  rather  leggy,  lacked  a 
thick  smooth  covering  of  flesh,  and  inclined  more  to  the  dual-purpose 
type  of  animals.  These  cattle  could  be  registered  in  the  Polled  Dur- 
ham herdbook,  but  were  not  eligible  for  registration  in  the  American 
Shorthorn  herdbook. 

The  double-standard  Polled  Durhams  were  secured  by  using  pure- 
bred Shorthorn  cows  that  were  either  natural  muleys  or  had  unde- 
veloped horns,  for  breeding  to  Shorthorn  bulls.  The  double-stand- 
ard Polled  Durhams  are  purebred  Shorthorns  and  can  be  registered 
in  either  the  Shorthorn  or  the  Polled  Durham  herdbooks.  The 
double-standard  Polled  Durhams  were  bred  chiefly  from  the  Gwynne, 
White  Rose,  and  Young  Phyllis  families  of  Shorthorns. 

This  breed  is  similar  to  the  Shorthorn  in  every  way  except  that  it  is 
hornless.  It  is  a  comparatively  new  breed  of  cattle,  and  has  not 
become  so  popuhir  as  the  older  breeds,  but  it  is  increasing  in  popu- 
larity. They  will  do  well  under  the  same  conditions  which  favor  the 
production  of  good  Shorthorns.  Some  breeders  have  developed  the 
dual-purpose  qualities  in  the  animals  with  the  result  that  there  is 
considerable  variation  in  type. 
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According  to  the  Polled  Durham  Breeders'  Association,  the  follow- 
ing bulls  have  proved  to  be  of  great  importance  in  the  improvement 
of  the  breed  in  recent  years :  Golden  Gauntlet  X  1140,  Cambridge 
Lad  3d  X  1300,  Golden  Hero  X  2847,  Koan  Hero  X  3613,  Tippecanoe 
44th  1698,  Field  Marshall  X  1758,  Grover  Abbotsbum  X  3938,  The 
Confessor  X  5985,  Windermere  Tip  X  3094,  and  Orange  King  X 
3242,  The  following  cows  played  a  most  important  part  in  estab- 
lishing the  Polled  Durham  breed,  and  their  names  are  found  more 
frequently  in  pedigrees  than  any  others:  Imp.  Young  Mary  by 
Jupiter,  Imp.  Rose  of  Sharon  by  Belvedere,  Imp.  Young  Phyllis  by 
Fairfax,  Imp.  Ruby  by  Young  Dimple,  and  Imp.  Rosemary  by 
Flash.    At  the  present  time  the  following  cows  are  of  families  which 
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"  rustler  "  the  Hereford  is  surpassed  by  no  breed  of  beef  cattle,  and 
they  excel  the  Shorthorns  in  this  respect.  They  have  been  recog- 
nized as  a  breed  which  responds  readily  to  a  favorable  environment 
as  well  as  being  able  to  thrive  under  adverse  conditions  where  other 
breeds  would  not  do  well.  On  scant  pastures  and  on  the  range 
where  water  holes  are  far  apart  the  Hereford  has  shown  its  merit. 
The  bulls  are  active,  vigorous,  prepotent,  and  very  sure  breeders. 

Formerly  the  Hereford  was  severely  criticized  because  of  a  light 
hind  quarter,  but  the  breed  has  improved  wonderfully  in  overcoming 
this  defect  during  the  last  two  decades.  The  breed  is  somewhat  less 
rangy,  more  compact,  and  heavier  fleshed   than  formerly.     While 
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the  Hereford  cows  have  been  criticized  because  of  their  scanty  niilli 
flow,  they  usually  produce  enough  to  raise  a  good  calf.  As  a  breed 
they  have  a  better  heart  girth,  stronger  constitution,  and  can  with- 
stand adverse  conditions  better  than  the  Shorthorns.  They  are 
early  maturing  and  fatten  readily  in  the  feed  lot. 

The  weight  of  Hereford  cattle  is  practically  the  same  as  that  of 
the  Shorthorn.  Mature  bulls  weigh  from  1,800  to  2,200  pounds  or 
more,  while  good  cows  weigh  from  1,200  to  1,600  pounds.  It  is  not 
unusual  for  mature  animals  of  either  sex  to  weigh  more  than  stated 
here.  The  conformation  of  the  Hereford  is  such  that  he  looks 
smaller  than  a  Shorthorn  of  equal  weight. 
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In  color  the  Hereford  is  red  with  white  markings.  The  white 
markings  usually  consist  of  a  white  face  and  head,  the  white  extend- 
ing along  the  top  of  the  neck  and  shoulders,  a  white  throat  and 
dewlap,  and  white  on  the  underline.  Frequently,  however,  no  white 
is  found  on  the  neck  or  top  of  shoulders.  White  is  sometimes  found 
on  other  parts  of  the  body ;  and,  while  it  is  permissible,  it  is  not  de- 
sirable. A  pure-white  face  is  usually  preferred,  although  many 
purebred  animals  show  spots  about  the  face  and  especially  some  red 
around  the  eyes.  The  red  color  of  the  body  varies  from  a  light  red 
approaching  yellow  in  color  to  a  very  dark  red  approaching  black. 
Neither  the  light-red  nor  the  blackish-red  color  is  desirable,  a  rich 
deep  red  being  the  most  popular.     The  hair  is  usually  of  medium 
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length   with   a  curly  tendency,  although  short-haired   animals  are 

-  general  conformation  of  the  Hereford  in  the  Siiine  as  that  of 
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curves  outward,  upward,  and  backward,  or  outward  and  forward, 
and  occasionally  they  are  drooping.  The  horns  of  the  bull  are 
straighter  and  heavier,  and  usually  grow  outward,  frequently  grow- 
ing forward,  backward,  or  downward,  but  seldom  growing  upward. 
The  neck  is  short,  thick,  and  blends  well  with  the  shoulder.  Great 
width,  depth,  and  length  of  chest  and  a  fullness  of  the  crops  ^ve  the 
Herefords  their  constitution  and  endurance,  which  the  breeders  have 
been  careful  to  preserve.  The  loin  is  full  and  deep  and  the  rump  and 
hind  quarter  are  usually  well  developed,  carrying  a  large  amount  of 
desh.  This  portion  of  the  body  has  been  greatly  improved  within 
recent  years,  and  the  tendency  to  roughness  and  patchiness  has  been 
reduced  until  the  breed  now  stands  out  as  one  showing  extreme  beef 
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type,  with  smoothness  of  form  and  much  quality.  For  these  reasons, 
combined  with  their  rustling  abilities,  the  Hereford  has  become  the 
most  popular  breed  for  improving  range  stock.  The  effects  of  using 
Hereford  bulls  for  this  purpose  has  had  a  great  attraction  foi- 
cattlemen  in  the  Southwest,  especially  in  the  Panhandle  region  of 
Texas. 

The  Herefords  do  well  in  tlie  South,  as  the  heat  there  seema  to 
bother  them  no  more  than  it  does  in  the  corn  belt.  They  seem  to  bo 
especially  adapted  for  use  on  the  larger  plantations,  where  animals 
are  not  given  extremely  good  care,  and  where  the  production  of  beef 
alone  is  desired.  Two  or  three  crosses  on  the  native  stock  of  the 
South  produce  ii  finrnl  l)eef  animal  that  matures  early  and  fattens 
S5Citt&°— Hull,  til:;— 15- — 2 
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out  well.  On  plantations  especially  oi-  on  farms  with  only  fairly 
good  pastures  the  Hereford  will  give  better  results  than  the  Short- 
horn. 

The  American  Hereford  Cattle  Breeders'  Association  mentions  the 
following  as  some  of  the  bulls  which  have  been  most  influential  in 
improving  the  Hereford  breed  in  the  last  15  years :  Perfection  Fair- 
fax, Beau  Donald,  Beau  Brummel,  Corrector,  Disturber,  Bonnie 
Brae  8th,  Perfection,  March  On  6th,  Prime  Lad,  and  Repeater.  At 
the  present  time  the  Anxieties,  Perfection  Fairfaxes,  Beau  Donalds, 
and  Belle  Donalds  are  the  most  popular  Hereford  families. 

Further  information  concerning  this  breed  of  cattle  may  be  secured 
from  Mr,  R.  J.  Kinzer,  secretary  of  the  American  Hereford  Cattle 
Breeders'  Association,  1012  Baltimore  Avenue,  Kansas  City,  Mo. 


imiilon  Abprdeen-Angus  bull. 
POLLED  HEREFORD. 

The  Polled  Hereford  is  a  new  breed  developed  by  selecting  and 

ireeding  He^fords  which  showed  polled  elm  meter  istics.    The  dou- 

i" .  ■;(.,T.'1oi-/    "'Hed  Herofirds  ai*  purebred  Herefords  which  are 
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Aberdeen- Angus  cattle  are  solid  black  in  color  and  have  no  horns. 
These  characteristics  are  so  strongly  developed  that  a  bull,  when 
bred  to  horned  cows  of  various  colors,  will  usually  produce  calves 
of  which  85  per  cent  or  more  are  black  in  color  and  hornless.  Occa- 
sionally a  red  animal  is  found  in  this  breed,  but  the  color  is  not 
popular  among  breeders.  While  the  Aberdeen- Angus  is  an  old  breed, 
it  is  only  within  recent  years  that  it  has  been  so  popular  in  the 
United  States.  While  they  are  good  rustlers,  they  have  never  been 
as  popular  on  the  ranges  of  the  West  as  either  the  Hereford  or  the 
Shorthorn.  They  stand  next  to  the  Hereford  and  above  the  Short- 
horn as  grazers  on  scanty  pastures.     This  breed  is  extremely  valuable 
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for  grading  up  native  cattle,  but  they  have  been  criticized  to  a  cer- 
tain extent  by  rangeinen  because  they  do  not  get  a  greater  percentage 
of  calves.  This  has  usually  been  true  where  they  have  been  in  a 
herd  with  homed  bulls.  If  all  the  bulls  were  either  polled  or  de- 
horned there  would  doubtless  be  less  ground  for  this  claim.  The 
milking  qualities  of  the  cows  are  only  fair;  they  give  more  milk 
than  the  Hereford,  but  not  as  much  as  the  Shorthorn.  A  sufficient 
(juantity  of  milk  is  produced  to  raise  a  good  calf. 

This  breed  is  very  early  maturing,  and  has  a  tendency  to  fatten 
well  at  any  age,  hence  their  popularity  for  producing  baby  beef.  In 
general  form  they  are  different  from  the  Shorthorn  and  Hereford. 
The  body  is  more  cylindrical  in  shape,  and  they  are  smoother 
throughout  than  either  of  the  breeds  named.     The  Angus  responds 
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quickly  to  good  treatment,  and,  because  of  their  readiness  to  fatten, 
early  maturity,  exceptional  vigor,  high  quality,  general  smoothness 
and  uniformity,  and  the  high  percentage  of  valuable  meat  produced, 
it  is  the  most  popular  of  all  beef  breeds  among  cattle  feeders.  They 
usually  dress  out  a  higher  percentage  of  marketable  meat  than  any 
other  breed,  and  their  merit  has  been  shown  by  the  repeated  winnings 
they  have  made  in  the  show  ring  and  on  the  block. 

They  stand  either  heat  or  cold  well,  and  are  popular  in  the  South 
as  well  as  in  the  corn  belt.  Because  of  their  reputation  for  finishing 
smoothly  and  killing  out  well  they  are  very  popular  in  the  corn 
belt  and  neighboring  States  where  much  feeding  is  done.  They  are 
becoming  more  popular  in  the  South,  and  rank  next  to  the  Hereford 
and  above  the  Shorthorn  in  their  general  adaptability  to  average 
southern  conditions. 

The  head  of  the  Angus  shows  a  sharp  tapered  poll,  great  breadth 

between  the  eyes,  a  prominent  forehead,  prominent  eyes,  a  nose  of 

medium  length,  a  large  mouth  and  muzzle,  and  large  nostrils.    They 

are  more  restless  or  nervous  than  the  Shorthorn.    The  neck  is  short, 

full,  and  has  a  well-developed  crest  in  the  bull,  but  it  does  not 

always  blend  smoothly  with  the  shoulders,  which  are  sometimes  a 

little  prominent.     The  chest  shows  great  depth,  width,  and  length. 

The  body  is  cylindrical  in  shape  and  does  not  show  the  squareness 

or  blockiness  of  the  Shorthorn  and  the  Hereford,  but  is  noted  for  its 

compactness  and  good  covering  of  flesh.    The  ribs  are  well  sprung, 

curved,  and  long,  giving  the  cylindrical  form  to  the  body.    The  loin 

and  rump  are  well  fleshed  and  deeply  covered,  but  entirely  different 

in  shape  from  the  Shorthorn,  as  the  great  width  and  squareness  are 

absent.     The  deep  covering  of  flesh  of  the  rump,  the  smallness  of 

bone,  and  the  deep,  rounding,  bulging  hindquarter  gives  a  maximum 

amount  of  meat.     Note  the  difference  in  the  hindquarter  of  the 

Angus  and  the  Shorthorn.     The  latter  is  broad  and  straight  from 

pin  bones  to  the  hock,  while  the  Aberdeen- Angus  has  less  breadth 

and  a  very  rounded  bulging  quarter  with  a  deep  twist.     The  Angus 

is  not  so  low  in  the  flank  as  the  Shorthorn  and  some  individuals  are 

ight  in  the  hindquarter. 

The  quality  of  the  nninnc^l  is  unsurpassed,  as  shown  by  the  soft, 

"iable,  mellow  skin         ,    ine  hair.     The  meat  is  fine-grained  and 
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Lucy's  Prince  46181,  Prince  Ito  50006,  Baden  Lad  61883,  Blackbird 
Ito  64116,  Star  of  Denison  82426,  Sir  Blackbird  98347,  Earl  Eric  of 
Ballindalioch  100422,  and  Undulata  Blackcap  Ito  2d  116275.  The 
leading  families  in  this  country  at  the  present  time  are  Blackbirds, 
Trojan  Erica,  Pride  of  Aberdeen,  Queen  Mother,  and  Heather  Bloom. 
The  secretary  of  the  American  Aberdeen- Angus  Breeders'  Asso- 
ciation is  Mr.  Charles  Gray,  Union  Stock  Yards,  Chicago,  111. 

GALLOWAY. 

The  Galloway  is  one  of  the  oldest  breeds  of  cattle.  They  are 
polled,  solid  black  in  color,  though  occasionally  some  brown  is 
shown,  and  have  a  long,  curly,  silky  coat.  This  breed  is  very  pre- 
potent and  transmits  the  black  color  and  polled  characteristics 
readily  to  offspring  from  cows  of  any  color.  As  high  as  90  per  cent 
of  the  calves  from  various-colored  cows  are  black,  and  from  95  to  99 
per  cent  of  the  offspring  from  horned  cows  are  polled.  This  breed 
is  slow  maturing  when  compared  to  the  Aberdeen-Angus  or  the 
Hereford.  In  size  they  are  smaller  than  any  of  the  other  beef 
breeds.  Mature  bulls  usually  weigh  from  1,700  to  1,900  pounds, 
while  the  mature  cows  weigh  from  1,000  to  1,300  pounds  each. 

These  cattle  are  exceedingly  good  rustlers,  not  being  excelled  by 
any  other  beef  breed  in  this  respect,  and  their  long,  silky  coat  of 
hair  enables  them  to  stand  severe  weather  with  little  discomfort. 
For  these  reasons  they  have  proved  to  be  very  valuable  on  some  of 
the  ranges  of  the  Northwest  and  of  Canada.  They  do  not  respond 
so  readily  to  good  treatment  and  to  plenty  of  feed  as  do  the  other 
breeds,  and  have  therefore  not  become  popular  in  the  corn-belt  States. 

In  form  they  are  low  set  and  deep,  but  are  proportionately  longer 
than  the  Aberdeen- Angus  and  flatter  of  rib.  The  head  is  somewhat 
similar  to  that  of  the  Angus,  except  that  the  poll  is  not  as  sharp. 
The  head  is  covered  with  long  wavy  hair  and  the  ear  is  set  farther 
back  from  the  forehead.  The  body  is  long  and  of  medium  depth. 
The  rump  is  long  and  well  filled,  although  the  tail  head  is  usually 
set  rather  high.  The  hind  quarter  is  usually  good,  being  full,  sim- 
ilar to  that  of  the  Angus.  The  bone  is  fine,  the  skin  mellow,  the  hair 
soft  and  silky,  and  the  grain  of  the  meat  is  fine  and  high  in  quality. 
Little  attention  has  been  devoted  to  the  milking  qualities  of  Galloway 
cows,  but  they  ^ive  enough  milk  to  raise  a  good  calf.  The  milk  is 
regarded  as  ranking  high  in  butterfat  and  having  good  quality. 
The  Galloways  have  commanded  especial  attention  because  of  their 
prepotency  and  the  imiformity  of  the  offspring  when  the  bulls  are 
used  for  grading  up  or  for  crossing. 

This  breed  will  probably  never  be  very  popular  in  the  United 
States  except  in  the  Northwest,  where  climatic  conditions  are  severe 
and  the  range  grasses  are  often  scant.  In  that  section,  however,  the 
bulls  could  be  used  advantageously  for  grading  up  native  stock. 
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According  to  the  American  Galloway  Breeders'  Association,  the 
following  Tjulls  have  played  a  most  important  part  in  the  improve- 
ment of  this  breed  of  cattle  during  recent  years:  Worthy  3d  21228 
(77G2),  Scottish  Standard  15221  (6488),  Druid  of  Castlemilk  17054 
(6159),  Captain  4th  of  Tarbreoch  30933  (9701),  Great  Scot  (6489), 
Bondsman  (7306),  Excelsior  (7702),  The  Pathfinder  3d  (5991), 
Keystone  (9689),  and  Sweepstakes  (10001).  The  most  popular 
families,  ranking  in  the  order  named,  are :  Maggie,  tracing  to  Maggie 
of  Blackpark  (6046) ;  Alice,  tracing  to  Alice  of  Castlemilk  (14282) ; 
Nancy  Lee,  tracing  to  Nancy  Lee  of  Castlemilk  (11971) ;  Lizzie, 
tracing  to  Lizzie  of  Breckonhill   (3366) ;  Dora,  tracing  to  Dora  of 
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Priesthaiigh    (7008) ;   and  Lady  Stanley,  tracing  to  Lady  Stanley 
1670). 

■iDecific  informati<m  CDncerning  the  Galloway  cattle  can  be  secured 
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would  combine  these  functions  and  be  of  superior  merit  for  botli 
purposes.  The  dual-purpose  animal  may,  however,  be  a  desirable 
milker  and  at  the  same  time  produce  calves  which  make  good,  though 
not  superior,  beef  animals.  As  there  has  been  a  constant  tendency 
for  some  breeders  to  incline  more  to  the  dairy  type  of  animals,  while 
others  prefer  to  develop  the  beef  tendencies,  there  has  been  and  prob- 
ably always  will  be  a  wide  variation  in  the  type  of  dual-purpose 
animals.  They  are  not  so  uniform  in  conformation  as  either  the 
strictly  beef  or  dairy  breeds.  Most  breeders  prefer  to  use  cows  which 
approach  the  dairy  type  nearer  than  the  beef  type  and  to  use  a  bull 
of  the  beef  type  that  had  a  dam  with  a  good  milk  record.    The  off- 
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sprmg  of  such  cattle  necessarily  can  not  be  of  as  imiform  type  as  the 
breeds  which  have  but  one  function  to  perform. 

The  dual-purpose  cuttle  are  popular  with  the  small  farmer  who 
keeps  but  a  few  cattle  and  must  depend  upon  them  to  produce  all 
the  milk  and  butter  needed  for  the  family  and  at  the  same  time  raise 
calves  or  steers  which  will  sell  readily  for  slaughter  purposes.  They 
have  not.been  popular  with  the  ranchman  or  farmer  who  raises  large 
numbers  of  cattle. 

The  principal  dual-purpose  breeds  in  the  United  States  are  certain 
types  of  the  Shorthorn,  together  with  the  Red  Polls  and  Devons. 
Brahman  or  "Indian"  cattle  are  sometimes  included  under  this 
class,  and  are  briefly  discussed  because  of  their  importance  in  certain 
restricted  sections  of  the  country. 
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8HOBTHORN. 

The  dual-purpoBe  Shorthorn  is  more  popular  than  any  of  the  other 
dual-purpose  breeds.  They  respond  readily  to  good  treatment,  and 
have  become  exceedingly  popular  with  the  small  farmer.  Formerly 
these  cattle  were  almost  entirely  of  the  Bates  strain,  but  at  the  present 
time  many  of  them  contain  considerable  Scotch  blood.  As  a  breed 
they  are  the  same  as  the  beef-bred  Shorthorns,  except  that  the  beefy 
tendency  is  not  as  strongly  emphasized.  The  milking  qualities  have 
been  developed,  and  the  cows  have  a  conformation  approaching  the 
regular  dual-purpose  form,  being  longer  of  limb,  higher  in  flank, 
larger  in  barrel,  and  thinner  in  hams  tliiSi'  the  beef   Shorthorns. 


V  and  calt. 

""he  bulls  approach  the  beef  type  more  than  the  cows,  but  are  lighter 
11  tl"  Mn'l  luarter  and  a  litt'"  '>'gber  in  flank  jind  not  so  heavily 
Ijisi-  .-  n,  -trictly  1^"^*  t"  ■  ""'>e  "del"''  extends  high  up  in  the 
■'■ '                      '""  r"         '"         ■■        n^  siially  very  prominent, 

-■>.„■■     -     ,    g,         '  -c  ,...d  rtro  \v"Il  set.     Calves 
'  ^    ■■       '  ■!    v-in  ■■.'^  ■>'»•'■"  well  and 
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about  1885.  Since  that  time  many  have  been  imported.  This  is 
strictly  a  dual-purpose  breed,  and  approaches  the  ideal  of  the  dual- 
purpose  type.  In  size  they  are  smaller  than  the  beef  breeds,  and 
have  not  the  thick  covering  of  flesh.  Mature  bulls  weigh  from  1,700 
to  2,100  pounds  or  more  and  the  cows  from  1,100  to  1,350  pounds  or 
more.  Occasionally  very  heavy  individuals  are  found,  but  these  ar-i 
the  exception  and  not  the  rule. 

The  cattle  of  this  breed  are  fair  grazers,  ranking  with  or  slightly 
ahead  of  the  Shorthorns,  but  not  equal  to  the  Devon  or  Hereford. 
They  are  very  prepotent,  and  give  uniformity  in  offspring  when  bred 
to  native  cows.  Like  all  dual- 
purpose  breeds,  it  has  been  hard  to 
fix  or  to  hold  a  uniform  type,  as 
many  breeders  incline  to  beef  pro- 
duction, while  others  try  to  de- 
velop the  milking  qualities  to  the 
detriment  of  the  beef  form. 

This  breed  has  long  been  cele- 
brated for  its  early  maturity,  easy 
fleshing  qualities,  and  for  a  fair  to 
good  milk  flow.  The  steers  have 
attracted  attention  and  sold  for 
high  prices  on  English  markets 
for  years,  and  have  made  very 
creditable  showings  in  this  coun- 
try. They  make  good  daily  gains 
and  lay  on  flesh  evenly.  They  are 
usually  rather  leggy,  and  lack  the 
heavy  fleshing  qualities  of  the 
beef  breeds.  The  hind  quarters  are  less  well  developed,  with  a 
tendency  toward  a  rather  thin  thigh  and  a  high  flank  and  twist. 

The  milking  qualities  of  the  breed  are  fair.  Many  of  the  cows 
average  over  5,000  pounds  of  milk  a  year.  The  cows  flesh  up  readily 
when  dry.  The  milk  is  not  rich,  usually  testing  from  3.7  to  4  per 
cent  of  fat. 

In  conformation  these  cattle  resemble  the  Devon,  The  head  is 
lean,  medium  in  length,  with  a  well-defined  poll  covered  with  a  nice 
tuft  of  hair  of  medium  length.  The  neck  is  longer  and  thinner  than 
in  the  beef  breeds  and  does  not  blend  with  the  shoulders  so  nicely. 
The  chest  is  usually  well  developed  sind  (he  ribs  well  sprung,  though 
lacking  in  a  thick  coveiiiig  of  flesh.  The  barrel  is  developed  to  a 
greater  extent  than  with  the  beef  bieeds.  and  the  loin  and  hindquarter 
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are  lighter  fleshed.  The  bone  is  of  medium  size.  The  skin  is  thin, 
soft,  and  pliable,  and  the  hair  is  short  and  fine,  showing  quality. 
The  color  ranges  from  light  red  to  dark  red,  but  a  deep,  rich  red  is 
preferred  throughout,  although  a  little  white  on  the  udder  or  under- 
line and  a  white  brush  are  permissible.  The  udder  is  well  developed 
in  the  back,  but  does  not  come  forward  well ;  it  is  "  chopped  off,"  and 
the  tendency  is  to  develop  large  teats.  The  milk  veins  are  prominent 
and  of  fair  size. 

The  Red  Polls  are  more  nervous  than  the  Shorthorn,  but  less  so 
than  the  Aberdeen-Angus.  As  this  is  a  comparatively  young  breed, 
they  are  not  so  popular  as  the  older  breeds.     As  dual-purpose  cattle 


..ley  are  ^nvd  to  excel;  they  are  popular  in  the  Mississippi  Valley 

■i*ntBir  o"f     lave  fiiven  excellent  results  for  grading  up  the  native 
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The  secretary  of  the  Red  Polled  Cattle  Club  of  America  (Inc.)  is 
Mr.  H.  A.  Martin,  Gotham,  Wis. 


This  is  one  of  the  oldest  breeds  of  cattle.  They  were  introduced 
into  this  country  at  an  early  date  and  became  popular  in  New  Eng- 
land and  in  parts  o£  Virginia  nearly  a  century  ago.  The  cows  were 
good  milkers,  and  the  steers  were  used  as  work  oxen  or  for  beef,  and 
filled  either  place  admirably.  They  are  exceedingly  good  rustlers, 
are  vigorous,  hardy,  withstand  both  heat  and  cold  well,  and  are  very 
prepotent.  For  these  reasons  they  were  popular  with  the  people 
of  New  England.  They  are  slower  of  growth  than  any  of  the  beef 
breeds  except  the  Galloway.     Their  endurance,  intelligence,  and  tlieir 


■Red  Polled  cow. 


gameness  have  made  them  popular  as  work  oxen  wherever  they  ha\e 
been  tried — no  breed  excels  them  in  this  respect. 

In  size  they  are  somewhat  smaller  than  the  Red  Polled,  mature 
bulls  weighing  from  1,500  to  2,000  and  cows  from  1,100  to  1,400 
pounds  or  more.  They  are  solid  red  in  color,  white  being  permitted 
only  on  the  udder,  or  near  the  scrotum  of  the  male,  and  on  the  switch 
of  the  tail.  The  shade  of  red  varies,  but  a  rich  bright  red  is  pre- 
ferred. In  conformation  the  Devons  incline  more  to  the  beef  type 
than  to  the  dual-purpose  type.    They  are  close  coupled,  very  compact, 
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smooth,  and  rank  high  in  quality  and  style.     They  have  small  bone, 
which  is  hard  and  compact,  giving  a  slender,  fine  leg. 

The  head  is  lean,  clean-cut,  of  medium  length,  and  surmounted  by 
rather  long  white  or  waxy  horns,  which  curve  upward,  forward,  out- 
ward, and  backward  in  the  cow  and  are  almost  straight  in  the  bull. 
The  horns  of  the  steers  are  large,  long,  and  often  widespread, 
usually  being  very  white  or  waxy,  with  dark  tips.  The  neck  is 
medium  in  length,  smooth,  and  blends  nicely  with  the  slioulder.  The 
body  is  compact,  fairly  well  covered  with  flesh,  has  well-sprung, 
deep  ribs,  and  is  usually  low  set.  The  chest,  back,  loin,  and  hind- 
quarter  are  usually  well  developed,  though  the  flank  and  twist  are 
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not  now  hold  a  high  rank  among  the  breeds  of  the  United  States; 
since  the  ox  has  lost  in  popularity  as  a  draft  animal  the  Devon  has 
berome  less  popular. 

Information  concerning  Devon  rattle  may  be  secured  from  Mr. 
L.  P.  Sisson,  secretary  of  the  American  Devon  Cattle  Club,  Char- 
lottesville, Va. 

BRAHMAN  OR  "  INDIAN  "  CATTLE. 

I'nder  the  names  of  Brahman,  "  Indian,"  or  Zebu  cattle  are  clas- 
sifiod  a  number  of  different  strains  of  cattle  of  the  species  Bos 
im/ifua.     Some  of  these  strains  vary  so  in  type,  color,  size,  and 


■A  flrst-priie  Devon  cow. 


hubitat  that  they  are  classified  as  separate  breeds.  The  most  impor- 
tant breeds  of  these  cattle  are  the  Krishna  Valley  and  Hissar  breeds. 
These  csittle  are  classed  iis  dual-purpose  animals,  as  many  of  the 
females  give  a  good  quiintity  of  milk.  They  are  used  quite  geneniily 
in  India  as  milch  cows,  and  are  more  satisfactory  thnn  any  other 
breed  of  cattle  under  the  severe  conditions  of  drought,  heat,  insect 
enemies,  etc. 

\s  these  cattle  li;ive  been  raised  for  more  than  3,000  years  in  a  hot 
climate,  they  nrc  only  suitable  for  the  extreme  southern  portions  of 
this  country,  .\ltliougb  ihey  arc  of  a  different  species  from  our 
common  breeds  of  cattle,  thev  cross  readilv  with  them.     The  females 
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of  this  breed  carry  their  calves  somewhat  longer  than  other  cattle,  the 
period  of  gestation  being  about  300  days. 

The  oil  secreted  by  the  sebaceous  glands  of  the  skin  is  of  a  pe- 
culiar odor  and  gives  the  skin  a  soft,  oily  feeling.  This  peculiarity, 
combined  with  the  scant  covering  of  hair  and  the  extremely  tough 
hide,  affords  these  animals  considerable  protection  from  ticks,  mos- 
quitoes, screw  worms,  etc. 
Cattle  ticks  do  not  bother 
the  purebred  cattle  at  all, 
and  few  of  the  half-breeds 
become  infested  to  any  ap- 
preciable extent. 

These  cattle  stand  the  heat 
well  and  have  great  endur- 
ance, moving  readily  in  a 
fast  walk  or  trot.  They 
make  the  best  of  work  steers 
if  handled  constantly  by  one 
driver,  but  they  have  a  nerv- 
ous disposition  and  give  considerable  trouble  where  the  drivers  are 
frequently  changed.  Tliey  are  more  nervous  than  any  of  our  breeds 
of  cattle.  When  raised  in  small  herds  and  handled  constantly  they 
are  quite  docile,  but  if  handled  under  range  conditions  they  become 
verj-  wild  and  stampede  or  fight  readily.  The  quality  of  the  beef 
from  these  animals  or 
from  grade  Brahmans 
is  slightly  inferior 
to  that  of  either  the 
beef  breeds  or  the  dual- 
purpose  cattle,  but  they 
dress  out  a  high  per- 
centage of  meat.  For 
'^T^reme  southern  Texas 
.id  the  lap''  adii^-on^ 
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pure  white  or  a  creamy  white,  silvery  gray,  red,  and  dark  brown 
approaching  black.  The  silver  gray,  with  dark  fawn  on  shoulders 
and  neck,  and  the  creamy  white  are  the  most  popular  colors.  Many 
of  the  animals  have  brindle  stripes  on  the  body. 

The  chief  characteristics  of  the  breed  are  the  large  hump  on  the 
withers,  the  large  loose  folds  of  skin  forming  the  dewlap  and  the 
navel,  and  the  long,  drooping,  pendulous  ears.  The  head  is  also 
characteristic  of  this  breed,  as  it  is  long,  with  a  forehead  which  re- 
cedes from  the  eyes  to  the  horns,  while  the  bones  forming  the  brow 
are  prominent.  The  head  tapers  gradually  from  the  eyes  to  the 
nostrils,  the  horns  are  dark,  short,  straight,  heavy  at  the  base,  and 
point  upward  and  backward.  The  ears  are  very  long,  drooping, 
and  are  thin  and  oily,  frequently  being  almost  devoid  of  hair.  The 
eye  is  mild  and  sleepy,  but  changes  quickly  when  the  animal  is 
aroused.  The  neck  is  of  medium  length  and  has  heavy  folds  of  skin 
forming  an  overdeveloped  dewlap  with  fullness  at  the  throttle.  The 
body  is  deep  but  rather  narrow,  the  hips  are  long,  sloping,  and  nar- 
row, and  the  rump  often  droops  toward  the  tail.  The  legs  are  long, 
tapering,  and  show  a  strong  bone  free  from  coarseness.  A  very 
heavy  sheath  is  developed  and  in  old  bulls  often  hangs  9  inches  or 
more  below  the  belly.  The  hump  is  large  in  the  males,  attaining  a 
height  of  12  to  16  inches,  but  is  not  so  well  developed  in  the  females. 
The  half-bred  males  may  have  a  moderately  developed  hump,  but 
the  half-bred  females  have  none.  Animals  which  contain  as  little 
as  one-sixteenth  Brahman  blood  usually  show  some  Brahman  char- 
acteristics, especially  in  the  shape  of  the  head  and  the  loose  folds 
of  skin  forming  dewlap  and  navel. 

STANDARD  BOOKS  ON  BREEDS  AND  BREEDING. 

The  department  is  frequently  asked  for  information  concerning 
standard  books  on  the  subjects  of  breeds  of  cattle  and  cattle  breeding. 
For  those  desiring  such  information  a  list  of  some  of  the  standard 
books  on  these  subjects  is  given  herewith.  These  may  be  purchased 
from  any  of  the  large  publishing  houses  through  a  local  book  store. 


Name. 


Author. 


Price. 


Types  and  Breeds  of  Farm  Animals I  Plumb $2. 50 

Shorthorn  Cattle i  Sanders |  2.00 

Farm  Live  Stock  of  Great  Britain I  Wallace 5.50 

Principles  of  Breeding Davenport 1 .  50 

Breeding  Farm  Animals I  Marshall :  1. 50 

Judging  Live  Stock '  Craig 1 .  50 
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GOLDENSEAL  UNDER  CULTIVATION. 


DESCRIPTION  OF  THE  GOLDENSEAL  PLANT. 

Goldenseal,  known  botanically  as  Hydraatia  canadensis,  is  a  peren- 
nial, with  a  short,  yellow  rootstock  prominently  marked  with  seal- 
like depressions  caused  by  the  falling  away  of  the  annual  stems.  A 
great  many  popular  names  have  been  given  the  plant  in  the  past,  but 
goldenseal  and  hydrastis  are  now  most  commonly  used. 

The  stems  of  goldenseal  grow  to  a  foot  or  more  in  height  and  bear 
two  (or  rarely  three)  large,  slightly  hairy,  five-parted  leaves.  The 
stems  are  purplish  and  hairy  above  ground,  but  below  the  soil  sur- 
face they  are  yellow,  like  the  roots. 

In  early  May,  before  the  leaves  are  fully  developed,  a  single,  small, 
greenish  white  flower  appears  on  a  short  branch,  or  rather  on  the 
continuation  of  the  stem  above  the  upper  leaf.  This  flower  deveh)ps 
into  a  berrylike  fruiting  head,  bright  red  in  color  when  fully  ripe 
and  much  resembling  a  large  raspberry.  Each  fruit  may  contain 
10  to  30  black  seeds,  somewhat  smaller  than  buckwheat  grains.  Sev- 
eral stems  are  commonly  sent  up  by  the  stronger  rootstocks,  but  as 
a  rule  only  one  flower  head  is  developed.  In  old  clumps,  as  well  as 
on  young  and  weak  plants,  there  are  many  stems  which  bear  a  single 
leaf  but  no  flower.  The  stems  and  leaves  usually  die  down  soon 
after  the  fruit  ripens,  but  in  moist  seasons  favorable  to  late  growth 
they  may  persist  until  frost.  Winter  buds,  generally  two  in  number, 
form  near  the  base  of  each  stem.  These  buds  perpetuate  the  growth 
next  season,  but  as  a  rule  only  one  bud  starts  in  the  spring,  the  others 
acting  as  a  reserve  in  case  of  accident. 

The  fresh  rootstwk  is  rarely  over  2  inches  in  length  and  is  about 
three-fourths  of  an  inch  in  thickness,  giving  forth  at  the  sides  a 
profusion  of  fibrous  yellow  roots  a  foot  or  more  in  length  (fig,  1). 
It  contains  a  considerable  quantity  of  yellow  juice,  rather  rank  in 
odor,  which  was  formerly  used  as  a  dye.     When  dried,  the  rootstock 

Note.— This  bulletin  Is  of  inlerest  (o  reBldcnts  o(  Ohio,  Indiana.  West  Virginia,  Kon. 
tatkj.  and  adjoin  lag  Stales. 
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shrinks  to  about  one-foiirtli  of  an  inch  in  diameter,  becoming  hard, 
knotty,  and  wrinkled.  The  dried  rootlets  are  very  brittle  and  break 
away  from  the  rootatock  unless  carefully  handled.  This  "fiber," 
as  it  is  commercially  termed,  has  ^Hjiml  medicinal  value  with  the  root- 
stock,  but  realizes  only  al)OUt  half  the  price  when  separated  from  it. 

HABITAT  AND  RANGE, 
tioldenscnl  is  native  to  open  wootllnnds  where  tliere  is  ample 
shade,  good  natural  drainage,  and  an  abundance  of  leaf  mold.  Ifc^ 
range  is  from  southern  Xew  York 
and  Ontario  west  to  Minnesota  and 
south  to  Georgia  and  Kentucky, 
ascending  to  higher  altitudes  as  its 
.southern  limits  are  approached. 
The  most  abundant  centers  of  dis- 
tribution lire  in  Ohio,  Indiana, 
West  ^'trginia.  and  Kentucky. 

In  its  natural  situations  golden- 
seal often  grows  in  dense  patches 
of  considerable  area,  spreading 
through  the  loose  mold  by  means 
<if  root  buds  which  form  irregu- 
larly on  the  long  fibrous  roots  that 
ponctratc  the  soil  in  all  directions, 
the  growth  following  chiefly  the 
lines  of  least  resistance,  as,  for  ex- 
ample, along  the  sides  of  decayed 
fiiUen  tixH's  or  in  the  spaces  be- 
tween h^ose  rocks  (fig.  2).  The 
roottftocks,  too.  decay  with  age  and 
bleak  uji  into  several  growing 
jKiints,  which  eventually  form  in- 
dc]>enilent  plants. 

COM.MKRCIAL  HISTORY. 

Oolden.sea)  wa.s  t'onimonly  used 
the  Indians  and  early  settlers 
of  ciistern  \orth  .\nierica  as  a  rem- 
eily  fur  soi'c  ULoiith  and  inflamed 
in  stoniacli  and  liver  troubles,  but 
tliere  wiis  Utile  (■oiuMiercial  demand  for  tin-  r.H.t  until  about  1S«0. 
Since  that  time  its  use  biis  lieeome  world-wide,  though  by  far  the 
greater  .|iiantity  of  llu"  erode  dnig.  both  wild  anil  cultivated,  is  con- 
sumed in  this  country. 

T'ntil  about  the  year   l^swi  ilie  pi'iees  paid   for  (■rude  goldenseal 
rarely  ranged  ovei'  8  t"  1l'  cents  a  pound,  thesi-  jiriees.  as  a  matter  of 
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cMiirse,  being  basei)  on  the  actiml  cost  of  collecting  and  curing  the 
material  in  the  localities  where  it  most  abounded.  In  1890,  however, 
the  approaching  scarcity  of  the  root  was  manifested  by  rising  prices, 
and  at  the  close  of  the  next  decade  the  cost  had  advanced  to  an  aver- 
age <if  58  cents  a  pound.  Early  in  1904  the  price  passed  the  dollar 
mark,  the  year  closing  with  wholesale  quotations  varying  from  $1.35 
to  $1.50. 

It  is  commonly  thought  that  the  wild  rout  is  now  so  near  extermi- 
nation throughout  the  greater  part  of  its  range  that  it  can  never 
again  prove  an  important  factor  in  the  market.  Natural  reproduction 
is  stow,  even  under  the  most  favorable  conditions,  and  the  plants  are 


.singniiirly  ilefenseleH.s  agaiust  the  encioachment  of  the  more  vigorous 
vt'getiition  which  invades  forest  lands  that  are  disturbed  hy  clearing; 
and  pasturage. 

With  the  exception  of  sliglitly  i-etrograde  thictiuitions  in  1912, 
which  were  apparently  tlii'  direct  result  of  overcollection,  there  has 
Iwon  a  Hteaily  jiilvantf  in  tlie  price  of  the  dried  root,  both  wild  aud 
cultivated.  The  prices  paid  to  growers  and  collectors  of  goldenseal 
for  the  last  thiee  veal's  have  ranged  from  $:i  to  $4,25  »  pound,  iind 
these  prices  aie  thought  to  afford  a  fair  basis  of  profit  in  goldenseal 
culture,  even  after  taking  into  consideration  the  rather  exacting 
retjuireuients  of  the  plant  and  its  relatively  slow  progress  toward 
commercial  uiaturitv. 
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QUANTITY  OF  ROOT  CONSUMED. 

Reliable  statistics  of  goldenseal  production  are  not  available,  but 
the  best-informed  drug  traders  estimate  the  quantity  consumed  at 
200,000  to  300,000  pounds  annually,  about  one-tenth  of  which  is 
exported. 

Because  of  its  increased  cost  and  probable  competition  with  new 
remedies,  goldenseal  may  not  advance  in  favor  as  rapidly  in  the 
future  as  it  has  in  the  recent  past,  but  it  can  be  regarded  as  a  natural 
drug  of  proved  value  quite  sure  to  hold  its  own  place. 

PRODUCTION  OF  GOLDENSEAL. 

In  commerce  and  in  culture  goldenseal  is  closely  associated  with 
native  ginseng,  as  both  grow  in  essentially  similar  locations  and 
have  long  been  collected  by  the  same  drug-root  hunters.  When, 
therefore,  the  cultivation  of  goldenseal  began,  about  10  years  ago,  it 
was  naturally  taken  up  by  the  ginseng  growers,  who,  because  of 
several  years'  experience  in  growing  ginseng,  were  well  informed 
concerning  the  needs  of  woodland  plants.  While  the  cultural  re- 
quirements of  goldenseal  are  very  similar  to  those  of  ginseng,  golden- 
seal appears  on  the  whole  to  be  the  less  difficult  plant  to  grow.  The 
seeds,  when  properly  treated,  grow  the  following  season.  The  roots 
are  rarely  injured  by  mice,  which  occasion  considerable  local  losses 
to  ginseng  growers,  and  the  plant,  as  a  whole,  appears  to  be  far  less 
subject  to  disease.  Compared  with  ordinary  garden  crops,  however, 
goldenseal  is  not  an  easy  plant  to  grow,  but  requires  special  care  and 
suitable  conditions  at  all  stages  of  its  development. 

PREPARATION   OF  THE   SOIL. 

The  soil  in  which  goldenseal  is  grown  should  be  well  fertilized, 
and  preferably  by  the  use  of  decaying  vegetable  matter,  such  as  woods 
soil  and  rotting  forest  leaves,  which  should  be  well  worked  in  to  a 
depth  of  10  inches  or  more.  Raw  bone  meal  and  cottonseed  meal  are 
I'avorable  i^^  h^\r  action  and  have  also  the  great  advantage  of  not 
nfror1n/-inf      ^  —I    sccds.     Both    r^ay    be    applied    at   the    rate   of 

,nh  sQiio   ^  T'l        .T  ^'^d  surface,  or  something  over 


-            ..  ^^       .r*  ...«    .  .i^--^iyinr    Via  indispensable 

»»• .                       ....  .'     I  phate,  using  2 

••»'••••  %r»M  phosphate, 

'    -                     ••       '                     '  ■     '-    iiiixtures  con- 

•  '■   -  ^                                      .....  ,v,J  ashes,  prob- 

^k      ..            ..             •                  .'  ♦  .  •        "irnp  content. 

I    ..      -    .              .                        -     .  ..  -  .    ..^  and  sul- 

-         -               •  ...-        -    h  the  soil 

-  i-                  -'  -  •••  -    >-      ■'"•-ller quan- 
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titles  may  be  applied  subsequently  as  top-dressings  and  lightly 
worked  in. 

Thoroughly  rotted  stable  manure  applied  in  early  spring  as  a 
mulch  or  incorporated  into  the  soil  before  planting  greatly  stimulates 
growth,  but  sometimes  it  appears  to  favor  the  decay  of  the  crow^ns 
and  frequently  introduces  troublesome  weeds.  For  these  reasons  it 
is  little  used  by  the  more  experienced  growers. 

If  the  soil  is  of  close  texture,  leaf  mold  should  be  used  with  great 
liberality,  a  covering  4  inches  deep,  with  an  additional  inch  or  two  of 
sand,  being  not  too  much  to  incorporate  when  preparing  the  beds. 

For  seed-bed  purposes  sufficient  sand  and  leaf  mold  should  be  used 
to  prevent  baking  after  heavy  rains,  but  it  is  best  to  omit  all  other 
fertilizing  material.  Seed  beds  need  not  he  worked  deeper  than  0 
inches,  as  it  is  not  desirable  to  have  them  settle  to  any  great  extent. 

Plant  beds  should  be  formed  sufficiently  high  in  the  center  to  shed 
rain,  but  it  is  perhaps  not  w^ell  to  make  them  extremely  convex  for 
the  purpose  of  gaining  greater  planting  surface,  as  the  steep  slopes 
dry  out  too  rapidly.  Plants  may  be  set  6  to  8  inches  apart  each  w  ay, 
covering  the  rootstocks  about  2  inches  deep.  Seedlings  and  root 
cuttings  may  be  set  3  inches  apart  at  first  and  afforded  greater  space 
when  next  transphmted. 

PROPAGATION. 

Goldenseal  is  propagated  by  means  of  seeds,  by  division  of  the 
rootstocks  at  the  dormant  period,  and  by  buds  or  young  plants  formed 
from  the  stronger  fibrous  roots.  Of  the  three  methods,  division  of 
the  rootstock  is  perhaps  the  one  most  frequently  used,  as  two  or  more 
buds  usually  form  near  the  scar  left  by  the  stem  w  hen  the  top  decays 
after  the  summer's  growth,  and  it  is  only  necessary  to  cut  apart  the 
rootstock,  taking  care  that  a  few  good  roots  are  secured  wnth  each 
bud  or  growing  point.  The  portions  of  the  rootstocks  with  the  ac- 
companying rootlets  which  do  not  possess  buds,  or  "eyes,"  may  be 
dried  for  market.  It  is  the  usual  practice  when  digging  beds  of 
cultivated  goldenseal  or  when  handling  the  fresh  wild  root  to  use  for 
replanting  all  buds  that  can  be  spared  from  the  drying  stock.  From 
rootstocks  of  marketable  age  an  increase  of  200  to  800  per  cent  of 
propagating  material  may  thus  usually  be  had  and  a  fair  surplus  of 
root  left  for  drying.  When  used  for  purposes  of  propagation  only, 
the  beds  may  be  dug  over  each  year  and  the  rootstocks  divided,  thus 
obtaining  under  favorable  conditions  an  increase  of  about  100  per 
cent. 

ROOT-BUD  PROPAGATION. 

The  buds  and  plants  which  form  on  the  stronger  fibrous  roots  are 
very  irregularly  distributed  and  occur  from  2  inches  to  a  foot  from 
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the  rootstock.  Naturally  they  are  most  abundant  on  the  roots  of 
plants  which  have  not  been  disturbed  for  several  years  and  which 
in  time  form  the  matted  growths  that  are  found  in  undisturbed  wild 
colonies  and  in  old  beds  under  cultivation.  These  plants  are  usually 
quite  small,  but  may  be  half  an  inch  or  more  in  height.  The  larger 
ones  may  be  planted  with  the  main  crop,  while  the  smaller  ones  are 
best  set  under  shade,  about  3  inches  apart.  They  may  be  placed  in 
boxes  or  in  beds  of  prepared  light  soil  with  a  good  proportion  of 
leaf  mold,  where  they  may  be  allowed  to  grow  until  large  enough  to 
transplant  to  the  regular  beds.  The  plants  should  be  dibbled  in, 
with  the  growing  point  an  inch  or  so  below  the  surface.  Under  ordi- 
nary conditions  the  yield  from  root  buds  should  add  from  50  to  75 
per  cent  of  the  annual  increase.  These  buds  are  often  quite  obscure 
in  form,  but  practically  any  healthy  thickening  on  a  goldenseal  root 
may  be  expected  to  produce  a  plant  if  given  a  fair  chance. 

PROP  AG  AT  I  (^X    BY    SEED. 

The  earlier  goldenseal  groweis  did  not  greatly  favor  propagation 
by  seeds,  which  are  rather  scarce  in  nature,  owing  to  the  dense 
growth  of  many  of  the  wild  stands  and  the  frequent  destruction  of 
the  ripening  berries  by  birds  and  forest  animals.  The  seeds  when 
gathered  were  often  allowed  to  dry  before  they  were  planted,  or  they 
became  injured  by  too  rapid  fermentation  of  the  fleshy  coatings  if 
stratified  with  a  scanty  amount  of  sand  or  similar  inert  material. 
Plantings  in  forest  seed  beds  appeared  to  give  poor  results,  owing  to 
various  disturbing  causes,  even  when  the  seeds  were  in  good  condi- 
tign.  Under  cultivation,  however,  seeds  are  freely  produced,  owing 
to  the  better  spacing  of  the  plants  and  their  security  from  birds  and 
animals;  and,  if  properly  handled,  they  should  germinate  with  vigor 
the  following  spring,  or  earlier  if  sown  under  glass. 

The  berries  or  seed  heads  should  be  picked  as  soon  as  they  begin 

to  show  color,  and  when  a  sufficient  (juantity  has  been  obtained  it  is 

.jrobably  best  to  knead  them  in  a  bag  or  run  them  through  a  fruit 

'oueezer  set  so  as  not  *^^  crush  the  seeds,  thus  getting  rid  of  the  fer- 

... citable  m.itor'nls  ir     »>«  juice  aiul  nulp.     The  residue,  consisting 

^    hf  ^]z\.      .,        -pds  ^'^  mi,^.     .  -^i>  ten  times  its  bulk  of  sand 

•  ^  -1.    '•  •      > ell -^1  "lined  pots  or  boxes. 

^    - '    ^  -^^    ,^     -^  ^v^' ide  vermin, 

•      '        '  •  \'  »    >'  '       -'lady  place 

.    .        I...,         >  ,        -.       .    .       ..  ,       '^aving  the 

■     •  •  ''  -  .114        .A  bright. 

i^pdre^    -'^^^d  bed  con- 
•   "o  a  depth 
^.ratifying 
"ows  about 
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6  inches  apart.  The  seeds  should  then  be  pressed  into  the  moist  soil 
with  the  flat  side  or  edge  of  a  board  and  covered  with  fine  leaf  mold 
to  the  depth  of  an  inch.  Burlap  or  old  fertilizer  sacks  make  a  very 
good  winter  covering  for  the  beds,  keeping  in  the  moisture  and  pro- 
tecting the  seeds  from  being  washed  out  by  the  drip  from  boughs, 
or  from  laths  if  under  artificial  shade.  A  mulch  of  leaves  or  moss 
may  be  placed  over  the  burlap  during  very  frosty  weather  to  lessen 
the  danger  of  heaving.  Seed  beds  should  be  especially  w^ell  protected 
against  the  encroachment  of  moles  or  mice  by  means  of  slates,  boards, 
cr  wiie  netting  sot  deep  in  the  ground,  and  should  also  be  protected 
against  trampling,  as  the  sprouting  seeds  are  readily  injured  by 
disturbance. 

Should  the  quantity  of  seeds  gathered  at  any  one  time  appear  too 
small  for  pressing,  the  berries  may  be  partially  dried  and  stratified 
with  a  large  quantity  of  nearly  dry  soil  or  sand,  thus  avoiding  the 
intense  fermentation  that  may  occur  when  the  fresh  fruits  are  strati- 
fied with  only  a  small  quantity  of  inert  material.  On  no  account 
should  the  seeds  be  allowed  to  become  entirely  dry,  as  they  will  then 
probably  fail  to  germinate,  even  under  the  best  conditions.  For 
stratifying  the  seeds,  the  half-dried  berries  or  seeds  should  be  dis- 
posed in  alternate  layers  with  sand  or  mold,  the  layer  of  mold  being 
made  much  the  thicker.  The  receptacles  should  occasionally  be 
examined  to  ascertain  whether  the  contents  are  likely  to  dry  out. 

Allien  goldenseal  seed  is  sown  in  the  open,  whether  under  lath 
shade  or  in  the  forest  seed  bed,  the  seedlings  during  the  first  season 
rarely  get  beyond  the  seed-leaf  stage,  the  true  leaves  appearing  the 
following  spring  (fig.  8).  If,  however,  the  seeds  are  planted  under 
glass  at  the  beginning  of  the  year  and  have  night  temperatures  of 
about  55°  F.,  with  a  proportionate  rise  during  the  day  and  adequate 
shade  in  the  following  summer,  sufficient  progress  may  be  made  by 
the  close  of  the  season  to  develop  good-sized  leaves,  with  rootstocks 
large  enough  to  plant  out  in  the  beds. 

In  the  experiments  of  the  Department  of  Agriculture  there  have 
been  grown  in  a  single  10-inch  pot,  in  10  months,  as  many  as  50 
vigorous  seedlings  (fig.  4),  with  from  one  to  three  buds  to  a  single 
rootstock  and  with  roots  more  than  a  foot  in  length  (fig.  5).  These 
seedlings  were  grown  from  properly  stratified  seeds  which  were  col- 
lected in  August  and  sown  the  first  week  in  the  following  January 
in  a  compost  of  equal  parts  of  leaf  mold  and  loamy  garden  soil. 

Low  greenhouses,  such  as  are  used  for  growing  ordinary  vegetable 
plants  in  midwinter  and  early  spi-ing,  would  afford  congenial  condi- 
tions for  goldenseal.  Since  greenhouses  of  this  type  ma}'  be  built  at 
small  cost,  it  may  be  questioned  whether  such  glass  protection  for 
the  seedlin)G:s  would  not  be  a  real  economv,  considerinir  the  savini; 
in  time  and  the  gain  in  vigor  of  the  plants. 
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When  colleetetl  in  sninll  qiiaiititios.  the  fresh  berries  may  lie  liroken 
apni't  and  at  once  phinted  in  pots  or  seed  beds,  or  the  seeds  may  be 
washed  out  and  immediately  planted,  but  the  results  are  rarely  as 


-i'loiild  the 
well,  will 
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When  well  estnblished  in  favorable  soil  goldenseal  will  endure 
nearly  full  sunlight,  but  for  satisfactory  growth  it  requires  about 
75  per  cent  of  shade  in  summer,  though  much  less  will  answer  in 
spring.  In  other  words,  three-fourths  of  the  sun's  rays  should  be 
excluded  in  summer,  either  by  forest  shade  or  by  structures  of  con- 
venient height  covered  with  laths,  cloth,  brush,  or  vines  sufficient 
for  the  purpose.  In  northern  sections  less  shade  is  thought  neces- 
sary than  in  southern  localities.  The  shade  should  be  open  to  the 
north  and  also  to  the  east  in  order  to  permit  the  greatest  amount  of 
ventilation,  but  should  be  covered  at  the  top  and  on  the  south  and 
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west  sides  with  brush,  boards,  or  laths  so  spaced  as  to  exclude  about 
three-fourths  of  the  sunlight.  Very  heavy  burlap  has  been  used  with 
fair  success  for  shading  woodland  plants,  but  thin  or  ordinary  mus- 
lins do  not  intercept  enough  light,  while  they  frequently  appear  to 
retain  heat  to  an  injurious  degree.  In  the  North,  where  open  con- 
struction is  preferred,  use  can  be  made  of  grapevines,  Lima  beans,  or 
morning-glories,  wliich  may  be  planted  on  the  south  and  west  sides 
and  allowed  to  run  on  wire  netting,  thus  furnishing  shade  during  tbo 
bright  summer  months:  but  the  grapes  at  least  should  stand  at  sonif 
distance  from  the  arbor,  in  order  that  the  feeding  roots  may  not 
interfere  with  the  goldenseal. 
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There  iii-e  many  niothods  of  obtaining  the  necessaiy  shade,  the 
most  common  being  to  m't  posts  of  durable  wootl  firmly  in  the  ground 
8  feet  apart  each  way,  rising  to  about  7  feet  in  height  abo\-e  the  soil  sur- 
face. Scantlings  2  by  4  inches  in  size  are  nailed  on  top  of  the  posts, 
running  the  long  way  of  the  shed.  The  shade  is  usually  provided  in 
Hcctions  i  by  8  feet  long,  using  common  4r-foot  laths  or  slats  nailed 
on  Hti'ijw  2  by  2  inches  and  H  feet  long.  The  luths  should  be  spaced 
from  one-fourth  to  one-half  inch 
apart,  according  to  tlie  locality, 
whether  in  the  North  or  in  the 
South.  These  sections  of  the  sliad- 
ing  structure  are  laid  on  top  of  the 
2  by  i  inch  runners  and  are  st» 
nailed  or  tied  to  the  posts  that  the 
laths  run  nearly  north  and  s(aith, 
thus  giving  the  plants  below  the 
benefit  of  constantly  alternating 
light  and  shade.  AVhen  the  sec- 
tions ai-e  wired  or  tied  instead  of 
being  nailed  fast  to  the  runners, 
they  miiy  bo  taken  off  and  stored 
during  the  winter,  thus  adding 
greatly  to  their  dural)ility  and 
avoiding  damage  to  the  sheds  from 
heavy  snowfalls. 

For  covering  the  seed  beds  a 
rather  low  shade  is  desirable,  in 
order  to  pi'event  the  washing  out 
of  the  seeds  by  the  drip  from  the 
laths.  Pcmltry  netting  covered 
with  lirush,  straw,  litter,  or  bur- 
lap, made  light  in  spring  and 
denser  as  the  sun  gains  power. 
answers  the  purpose  very  well. 

Tlie  lieds  under  shade  are  made 

,1„  ,f    '   (,.^^l  wide  and  preferably 

-     lud  nest.  Ifcing  so  placed 
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carry  away  all  surplus  soil  water.  The  soil  should  be  in  good  tilth 
and  rich  enough  to  grow  at  least  ordinary  vegetables  without  the 
additioff  of  strong  manures. 

VENTILATION. 

Forest  plantings  secure  the  natural  ventilation 'which  is  required 
by  the  goldenseal  plant,  and  in  all  artificial  shading  provision  nnist 
l>e  made  for  the  free  circulation  of  air,  particularly  in  moist  or 
cloudy  weather.  Protection  from  direct  sunlight  overhead  and  on 
the  south  and  west  is  all  that  is  needed.  The  northern  and  eastern 
aspects  of  all  shading  structures  should,  as  a  rule,  be  open,  and  when- 
ever possible  the  air  movement  should  be  ^mobstructed  by  near-by 
buildings  or  plantings  other  than  those  furnishing  the  necessary 
shade.  The  height  of  lath  houses  or  other  shading  appliances,  except 
in  the  case  of  seed-bed  protection,  should  be  sufficient  to  allow  a  good 
circulation  of  air  and  also  a  convenient  working  space.  Seven  feet  of 
clearance  above  the  path  levels  is  sufficient  for  the  purpose.  In  ox- 
posed  situations  a  windbreak  of  timber,  trees,  or  shrubbery  a  few 
feet  from  the  shading  structure  in  the  direction  of  the  prevail inir 
windstorms  may  be  of  great  service  in  preventing  damage  to  the* 
tender  growth  without  greatly  reducing  the  ventilation  requirements. 

MULCHING. 

Summer  mulches  of  buckwheat  hulls  or  well-rotted  hickory,  maple, 
or  basswood  sawdust  are  especially  favorable  for  seed  beds  and 
young  plants,  as  such  materials  greatly  conserve  the  soil  moisture 
and  prevent  much  weed  growth.  Sawdust  from  pine  or  oak  is  not 
favored.  Of  more  importance,  however,  is  the  winter  mulch  of 
leaves,  bean  vines,  cowpea  hay,  or  other  coarse  litter  not  containing 
weed  seeds  or  material  attractive  to  mice,  as  it  lessens  heaving  and 
the  undue  frosting  of  the  crowns,  and  as  a  i)rotection  fi'om  the  dry- 
ing winter  winds  it  is  quite  in  accordance  with  the  natural  wood 
land  conditions.  Winter  mulches  are  particularly  necessary  for 
seed  l)eds,  4  or  5  inches  of  leaves  or  their  equivalent  in  litter  being 
ample  for  the  severest  climates,  while  less  is  needed  in  the  South. 
As  a  rule,  the  material  need  not  be  placed  in  position  until  actual 
freezing  is  imminent,  and  should  be  removed  in  the  spring  before  the 
first  shoots  come  through  the  soil. 

ATTENTION   REQUIRED. 

Aside  from  keeping  the  beds  free  from  weeds  and  other  interfer- 
ing vegetation  at  all  times  during  the  growing  season,  goldenseal 
needs  little  attention.  If  loose  mulches  of  fine  materials,  such  as 
buckwheat  hulls  or  old  sawdust,  are  used,  thev  mav  be  allowed  to 
remain  during  the  summer  and  will  go  far  toward  the  suppression 
of  weed  growth.     If  the  mulch  is  thin  and  the  soil  shows  signs  of 
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crusting  during  dry  weather,  the  earth  may  be  lightly  stirred  with  a 
suitable  tool,  but  deep  culture  at  any  time  is  likely  to  do  more  harm 
than  good  by  breaking  up  the  mat  of  fibrous  roots  that  run  near  th^ 
surface. 

Goldenseal  has  a  relatively  short  growing  season,  and  its  growth 
may  be  seriously  checked  by  untimely  droughts.  Liberal  applica-" 
tions  of  water  at  such  critical  times — applying  enough  at  once  to 
soak  the  beds  thoroughly — may  make  the  difference  between  partial 
failure  and  a  successful  season's  growth.  Growers  of  goldenseal 
may  well  consider  the  advantages  of  dry-weather  irrigation  where 

it  appears  to  be  practicable. 

« 

FOREST-BED   CULTURE. 

After  passing  the  seedling  stage,  goldenseal  is  well  adapted  to  forest 
culture,  as  the  plants  are  not  preyed  upon  by  wood  mice,  which  so 
often  work  serious  havoc  with  the  tuberous  roots  of  ginseng.  The 
location  selected  should  have  good  drainage,  as  the  plants,  though 
fond  of  moisture,  do  not  thrive  in  boggy  ground.  It  should  be  well 
shaded  by  tall  trees  rather  than  by  undergrowth.  Oak,  maple,  syca- 
more, and  basswood  afford  very  suitable  shade;  but  pine,  spruce, 
hemlock,  and  similar  trees  should  be  avoided. 

The  plat  should  be  deeply  plowed  or  spaded  and  all  tree  roots 
removed  to  the  depth  of  a  foot  or  more,  the  future  encroachment  of 
the  roots  being  reduced  by  cutting  around  the  beds  yearly  with  a 
sharp  spade.  In  addition  to  the  natural  coatings,  a  liberal  dressing 
of  leaf  mold  or  well-decayed  litter  should  be  deeply  worked  into  the 
soil,  and  it  is  well  also  to  rake  in  bone  meal  and  potash  sulphate  at 
the  rate  of  10  and  4  pounds,  respectively,  to  the  square  rod  when 
finishing  off  the  beds.  The  plants  should  be  set  in  the  same  manner 
and  at  the  same  distances  apart  as  those  under  artificial  shade. 

Except  that  forest  beds  require  more  frequent  supplies  of  plant 

food  and  water  on  account  of  the  competition  of  tree  roots,  cultural 

treatment  is  in  all  respects  similar  to  lath-shed  plantings,  even  includ- 

ng  the  winte**  mulch  of  fallen  leaves  when  not  sufficiently  supplied 

•     "•       111'    "  autumn  after  the  tops  have 
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veniently  dried  on  lath  screens  in  an  ^iry  place  in  mild  sun  or  par- 
tial shade,  or  indoors  on  a  large,  clean,  dry  floor.  They  should  be 
turned  several  times  daily  until  thoroughly  dried.  When  dried  in 
a^e  open  they  should  be  protected  from  dew  at  night  and  taken  under 
90ver  on  the  approach  of  rain.  In  very  dull  weather  it  may  be  well 
|p  finish  the  drying  in  a  heated  room  with  a  temperature  of  about 
80°  F. 

The  cured  root  is  best  kept  in  rather  loose  masses  in  a  dry,  airy 
place  secure  from  vermin  until  ready  for  market.  If  closely  packed 
while  at  all  moist  it  may  be  attacked  by  mold,  which  greatly  lessens 
its  value.  Thoroughly  dry  root  may  be  shipped  safely  if  tightly 
packed  in  bags  or  boxes,  or  in  barrels  well  lined  with  paper. 

The  market  is  found  with  the  crude-drug  dealers  and  manufactur- 
ing druggists  in  most  large  cities.  Goldenseal  root  is  also  handled 
on  commission  and  is  readily  purchased  by  fur  buyers  and  traders 
in  miscellaneous  forest  products. 

DISEASES  AND  PESTS. 

Goldenseal  appears  naturally  to  be  a  healthy  plant,  and  its  culture 
is  too  recent  to  have  brought  to  notice  any  special  diseases  affecting 
it.  If  much  exposed  to  the  drip  from  lath  or  other  shading,  the  seed- 
lings may  be  attacked  by  ordinary  "  damping-off,"  and  in  very  humid 
weather  the  thick-growing  tops  of  full-sized  plants  may  succumb  to 
mold,  such  as  is  often  found  in  damp  places  on  lawns.  A  free  circu- 
lation of  air  and  shelter  from  unnecessary  drip  are  the  best  pre- 
ventives of  these  troubles,  although  a  few  growers  use  Bordeaux 
mixture  to  ward  off  attacks.  There  is  also  an  occasional  collapse  of 
the  tops,  apparently  due  to  blight. 

The  growing  plants  are  subject  to  checks  by  drought,  the  tops 
dying  down  long  before  the  normal  close  of  the  growing  season,  but 
without  greatly  affecting  the  underground  portions.  Slugs  and 
earthworms  disturb  the  seedlings,  the  slugs  eating  the  crowns  down 
to  the  rootstocks.  Moles  also  may  cause  loss  by  upheaving  the  beds. 
Irrigation  is  the  rational  cure  for  drought,  and  cautious  applications 
of  lime  will  reduce  the  annoyance  from  worms  and  slugs,  but  the 
best  means  of  controlling  the  latter  is  to  pick  them  off  by  hand  at 
night  with  the  aid  of  a  lantern.  The  moles  may  be  trapped,  or,  bet- 
ter, may  be  kept  out  entirely  by  bordering  the  beds  with  slates, 
boards,  or  fine  wire  netting  set  8  inches  or  more  in  the  ground. 

The  roots  of  goldenseal  are  little  subject  to  root-gall  and  the  plant 
can  therefore  be  used  as  a  succession  crop  for  ginseng  beds  which 
have  become  infected  with  the  gall.  ^^Tiile  goldenseal  at  present  is 
comparatively  free  from  diseases  and  serious  pests,  it  is  to  be  expected 
that  the  future  will  bring  forth  new  cultural  difficulties  of  different 
kinds. 
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TIME  TO  PRODUCE  A  CROP. 

Under  favorable  cultural  conditions  goldenseal  reaches  its  best 
development  for  market  in  about  five  years  from  the  germination  of 
the  seeds,  or  a  year  or  two  less  when  grown  from  root  buds  or  by 
division  of  the  rootstock.  After  the  fourth  year  decay  of  the  center 
or  of  the  older  parts  of  the  rootstock  may  set  in,  thus  offsetting  the 
natural  increase  in  size  and  weight.  This  decay  of  the  old  root- 
stocks  has  its  compensation  where  increase  of  plants  is  desired,  but 
from  the  market  standpoint  it  is  objectionable. 

Goldenseal  is  valued  solely  for  its  remedial  properties,  and  age 
depreciates  rather  than  enhances  the  trade  value  of  the  root  after 
reasonable  maturitv  has  been  reached. 

YIELD  AND  COST. 

Goldenseal  culture  is  too  new  and  has  thus  far  been  conducted  too 
exclusively  for  the  increase  of  stock  plants  rather  than  directly  for 
the  drug  product  to  have  afforded  much  information  regarding  yield. 
Experiments  conducted  by  the  Office  of  Drug-Plant  Investigations 
at  the  farm  of  the  Department  of  Agriculture  near  Arlington,  Va., 
on  small  plats  under  lath  shade  have  given  yields  at  the  rate  of  about 
5,000  pounds  of  green  root  to  the  acre,  representing  nearly  1,500 
pounds  of  dried  root.  The  conditions  at  this  place,  however,  are 
far  from  ideal  for  forest-loving  plants.  Successful  growers  of 
goldenseal  have  outputs  of  dry  root  at  the  rate  of  2,000  pounds  per 
acre  at  five  years  from  seed.  Possibly  such  yields  may  not  be  greatly 
exceeded  in  large  plantings,  but  well-equipped  small  growers  who 
can  give  their  crops  special  attenticm  may  make  much  better  show- 
ings. 

The  cost  of  goldenseal  culture  is  necessarily  greatly  controlled  by 
special  conditions,  the  chief  of  which  are  the  local  costs  of  labor, 
lumber,  and  fertilizing  materials.    The  outlay  for  starting  a  planta- 
tion is  about  $1,500  an  acre,  exclusive  of  the  value  of  the  land.    This 
includes  the  average  cost  for  propagating  material,  but  makes  no 
)vision  for  irrigation  or  watering  during  dry  weather, 
lie  preparat*  ni  of  the  forest  beds  usually  represents  an  outlay 
t|/i/roac^i'^<    ^'^^      o*^     »'         "^**^h  such  additional  expenses  as  may 
u     or.occ ..  .    .^  .    lyofi^n    .|n(]  irrijr'.f'on    as  the  live 
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CONCLUSIONS. 

As  a  native  drug  plant  of  admitted  commercial  value  and  one 
which  is  rapidly  becoming  scarce  in  its  natural  locations  through 
clearly  recognized  economic  causes  that  are  not  likely  to  cease, 
goldenseal  appears  to  be  well  worth  cultivating  whenever  market 
prices  indicate  reasonable  returns. 

Regarded  as  a  minor  money  crop,  goldenseal  is  well  adapted  for 
small  growers  who  can  meet  the  special  requirements  of  the  plant, 
though  it  makes  its  chief  appeal,  perhaps,  to  ginseng  growers,  who 
are  already  equipped  for  the  culture  of  exacting  woodland  plants, 
but  who,  because  of  the  pests  and  diseases  which  attack  ginseng, 
may  find  in  goldenseal  an  admirable  side  or  succession  crop. 

Assuming  a  possible  yield  of  1  ton  of  dry  root  to  the  acre  and  an 
average  of  four  years  for  the  root  to  mature  from  seed  or  root  propa- 
gation, not  more  than  500  acres  would  be  needed  to  produce  the  100 
tons,  more  or  less,  of  dried  root  which  is  the  estimated  annual  con- 
sumption. This  makes  no  provision  for  competition  with  the  wild 
supply  of  root,  which,  though  believed  to  be  rapidly  decreasing,  is 
still  an  important  factor.  Overproduction  would  quickly  be  fol- 
lowed by  falling  prices,  and  prospective  planters  should  bear  in  mind 
the  commercial  limitations  of  a  crop  of  this  character. 

Prospective  goldenseal  growers  should  study  the  methods  adopted 
by  those  who  have  been  successful  with  ginseng  and  plan  their 
equipments  accordingly,  as  goldenseal  recjuires  essentially  the  same 
conditions  as  ginseng  but  may  be  regarded  generally  as  a  less  difficult 
crop  to  grow. 
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A  CORN-BELT  FAStONG   SYSTEM  WHICH   SAVES 
HARVEST  LABOR  BY  HOGGING  DOWN  CROPS. 

By  J.  A.  Dkakb,  AgneuUumt,  Office  of  Farm  Management. 
INTKODUCnON. 

The  system  of  farming  herein  outlined  provides  productive  labor 
for  practically  the  entire  year  and  at  the  same  time  so  distributes 
this  labor  as  to  make  it  possible  for  one  man,  practically  without 
hired  help,  to  handle  a  laj^e  acreage,  making  a  net  income  considera- 
bly greater  than  is  at  present  commonly  obtained  on  farms  of  similar 
size  in  the  corn-belt  States 
(fig.  1).  This  system  rap- 
idly increases  the  produc- 
tiveness of  the  land  and  is 
designed  to  conserve  soil 
fertility  to  the  greatest 
possible  degree.  It  affords 
a  solution  for  some  urgent 
and  difficult  farm  problems. 

Labor  in  itself  constitutes 
one  of  thehardest  problems 
encountered  on  the  average 
farm.  Not  only  is  this  now 
true,  but  the  situation  seems  to  be  growing  more  serious  each  year. 
The  cost  of  extra  labor  is  becoming  greater,  and  efficient  labor  on  the 
farm  is  more  difficult  to  secure  when  needed  most.  Transient  labor 
for  the  general  farm  is  very  unsatisfactory.  As  a  rule,  also,  it  is  not 
convenient  or  profitable  to  keep  the  necessary  extra  labor  throughout 
the  entire  year,  even  if  it  were  available.  This  condition  must  soon 
result  in  the  reorganization  of  a  lai^e  number  of  farms  throughout  the 
com  belt,  and  in  other  sections  as  well.  The  main  features  of  these 
changes  must  be  (1)  a  better  distribution  of  labor  throu^out  the 
entire  season  and  (2)  systems  that  will  reduce  the  extra  labor 
required  at  certain  critical  seasons  of  the  year  to  a  minimum. 

The  average  corn-belt  farm  must  be  devoted  largely  to  the  growing 
of  staple  field  crops,  such  as  can  be  planted  and  cultivated  by  ma- 
chinery and  handled  on  a  large  scale.     There  is  little  place,  in  that 
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r^on  for  crops  that  yield  a  big  income  per  acre,  such  as  truck  crops 
and  small  fruits,  except  in  a  few  localities  close  to  cities,  where  good 
markets  are  available.  The  tendency  in  most  sections  is  for  the 
labor  of  the  farm  to  be  done  by  one  man  or  by  one  man  and  his  family. 
Occasionally  it  is  done  by  the  owner  or  tenant  and  a  hired  man. 
In  this  case  it  is  rare  that  the  hired*  man  can  be  depended  upon  to 
stay  the  entire  year,  unless  he  has  a  family  and  is  furnished  a  place  to 
live.  In  any  event,  it  is  growing  more  imperative  that  the  efficiency 
of  the  one  man  be  increased  as  much  as  possible  in  such  operations  as 
plowing,  planting,  and  cultivating  the  farm  crops,  and  that  all  the 
labor  possible  be  eliminated  in  the  harvesting  of  these  crops,  in 
order  to  cover  a  greater  acreage  effectively  and  at  the  same  time  to 
use  the  greatest  economy  in  the  employment  of  outside  labor,  inas- 
much as  it  is  so  difficult  to  secure. 

Already  this  has  given  rise  to  certain  well-formed  and  definite 
systems  which  include  these  elements  as  prominent  features  in  the 
management  of  the  farm.  In  several  widely  separated  places  prac- 
tically the  same  system  has  been  worked  out.  In  aU  of  these  in- 
stances 3  and  4  horse  machinery  is  being  rapidly  substituted  for 
that  of  the  2-horse  type,  in  order  to  double  the  efficiency  of  each  man 
employed.  Crops  are  being  grown  that  do  not  compete  for  labor. 
Live  stock  is  being  used  in  every  way  possible  in  the  harvesting  of 
the  crops  pi'oduced,  thus  eliminating  to  a  very  great  extent  the 
necessity  of  hiring  extra  labor.  By  this  process,  also,  the  soil  is 
being  brought  to  a  higher  stage  of  productiveness. 

THE  CROPPING  SYSTEM. 

A  system  which  meets  the  requirements  of  the  average  conditions 
in  the  corn  belt  has  been  found  in  actual  operation  on  a  number  of 
widely  separated  farms.  It  is  one  of  the  most  definite  and  clearly 
defined  systems  that  have  been  encountered  during  several  years  of 
farm-management  studies  throughout  the  region.  It  has  been  de- 
^^sed  by  the  farmers  themselves,  as  they  have  been  forced  gradually 
*^  TYieet  present  conditions. 

'ho  system  in  itself  is  "^rv  simple.     Only  three  different  crops  are 
>!'  rid  these  follow  .  jr  5  year  rotation  that  is  easUy  man- 

.j.  hA />rr'^*:  i  >  ye,  a'^'"       nixture  of  clover  and  timothy, 
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hogs,  there  is  nothing  to  correspond  to  the  wheat  harvest,  which 
always  comes  at  about  the  tim^  the  com  crop  should  be  given  its  last 
cultivation.  Haying,  then,  is  the  only  job  to  look  after  from  the 
time  the  com  is  laid  by  until  it  is  necessary  to  cut  com  or  sow  the  fall 
grain,  which  in  this  case  is  rye.  Thus  the  program  is  not  crowded, 
and  eachcropcanhaveitsdueattentionwithoutrushingorslighting  any 
part  of  the  work.  This  makes  it  possible  for  a  given  crew  to  handle 
a  maximum  acreage  with  the  least  possible  expense  for  outside  help. 
In  order  that  a  clear  and  definite  understanding  may  be  had  of  the 
entire  system,  its  rotations,  the  layout  of  the  fields,  and  the  methods 
of  handling  the  live  stock,  a  diagram  with  fields  numbered  and  crops 
indicated  is  presented  herewith  (fig.  2). 
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Fig.  2.— Plan  of  a  farm  nm  on  a  5-3rear  rotation. 

This  drawing  represents  an  actual  farm  as  it  is  being  operated,  with 
the  exception  that  one  field  is  left  in  permanent  pasture.  Thus,  the 
real  farm  is  being  nm  on  a  4-year  rotation,  but  for  the  sake  of  illus- 
tration it  is  shown  on  the  5-year  plan,  which,  everything  considered, 
is  probably  the  most  desirable.  This  depends  somewhat  on  the  size 
of  the  farm.  If  the  farm  is  of  sufficient  size,  a  sixth  field  may  well  be 
added  and  devoted  to  permanent  pasture. 

As  the  crops  are  arranged  in  the  drawing,  the  rotation  moves  one 
field  to  the  right  each  year.  The  details  of  the  crop  management  are 
as  follows : 

Fidi  No,  1, — The  crop  in  field  No.  1  is  first-year  corn,  or  corn  the 
first  year  after  sod.  This  corn  is  gjrown  and  hogged  off  as  soon  as  it 
is  ripe.  This  process  generally  begins  as  soon  as  the  corn  has  become 
hard  and  as  soon  as  the  hogs  can  be  brought  up  to  full  feed,  or  about 
September  1  to  10.  On  some  farms  the  commendable  practice  is 
followed  of  sowing  soy  beans  or  rape,  or  both,  at  the  last  cultivation 
of  the  corn,  in  order  to  furnish  pasturage  for  the  hogs  while  gathering 
the  corn  crop.  Generally  this  will  furnish  a  large  amount  of  forage, 
and  it  is  valuable  not  only  on  this  account,  but  because  of  the  humus- 
forming  material  it  affords  that  will  be  turned  back  into  the  soil.  The 
success  of  this  practice  depends  somewhat  on  local  conditions,  but  it 
comes  in  so  nicely  with  the  hogging  down  of  the  corn  and  requires  so 
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little  labor  that  it  is  worth  a  thorough  trial.  The  following  spring 
the  stalks  and  trash  that  remain  on  the  surface  of  the  field  are  cut 
over  with  a  sharp  disk.  This  is  the  first  step  in  the  preparation  of 
this  field  for  the  second-year  corn  to  follow. 

Field  No,  2. — Field  No.  2  is  devoted  to  second-year  corn,  or  com 
following  the  year  previous.  Rye  must  be  sown  here  in  the  fall 
in  order  to  furnish  a  field  of  rye  for  the  next  season,  which,  in 
turn,  affords  a  ready  means  of  getting  a  stand  of  clover  and  timothy. 
If  it  is  a  normal  season  and  the  com  stands  well,  the  rye  may  be 
sown  in  the  standing  corn  with  a  1-horse  drill.  If  tnis  is  not  possible, 
the  com  must  be  cut  as  early  as  is  allowable,  the  groimd  prepared, 
and  the  rye  sown  after  the  com  has  been  cut  and  shocked.  Ii  com 
cutting  comes  late,  the  rye  may  be  sown  late  also  and  still  give  verv 
good  results.  Rye  may  be  sown  much  later  than  wheat  with  mucn 
more  certainty  of  success.  In  some  instances  it  is  sown  so  late  t^hat 
it  does  not  come  up  until  the  next  spring,  and  still  it  produces  a  fair 
crop.     This,  however,  is  not  desirable  if  it  can  be  avoided. 

Field  No.  3, — Field  No.  3  is  devoted  to  rye  during  the  entire  season. 
I  n  the  fall  of  the  year  previous,  timothy  is  sown  with  the  rye,  and  the 
clover  is  sown  in  the  rye  early  the  next  spring,  preferably  in  February. 
During  the  spring  the  rye  is  pastured  by  the  hogs  as  long  as  it  is 

f)alatable.  It  affords  excellent  pasturage,  which  is  quite  valuable 
or  young  hogs  and  brood  sows.  As  soon  as  it  becomes  tough  the 
hogs  will  i)egin  to  chew  it  for  the  juices  and  throw  the  remainder  out 
on  the  groimd.  This  is  a  sign  that  they  have  derived  about  all  the 
benefit  they  are  capable  of  getting  from  the  green  pasturage.  They 
are  then  taken  out  and  are  not  returned  to  the  field  until  about  two 
weeks  after  the  rye  has  ripened.  Then  they  are  allowed  to  gather 
the  entire  crop  of  rye  and  graze  on  the  young  clover  that  has  come 
up  from  the  spring  seeding.  The  hogging  down  of  rye  is  discussed 
in  full  later  under  the  heading  *'The  rye  crop." 

Field  No.  4- — ^The  clover  and  timothy  in  field  No.  4  in  a  5-year 
rotation  are  devoted  entirely  to  hog  pasture.  Where  this  plan  is  used 
with  a  4-year  rotation,  as  is  often  done,  the  grass  crop  on  this  field 
must  furnish  both  pasture  for  the  hogs  and  hay  for  the  norses  and  for 
the  cows  kept  for  family  use.  Hence,  it  is  seen  to  be  an  advantage  to 
sow  a  mixture  of  clover  and  timothy  instead  of  clover  alone.  The 
hogs  graze  principally  on  the  clover  and  leave  most  of  the  timothy 
to  be  cut  for  hay.  A  good  cutting  of  mixed  hay  can  generally  be 
^aken  from  the  best  parts  of  the  field.  This  will  usually  oe  sufficient 
'^^  the  horses  and  cows. 

^'"^/i  No.  6. — The  clover  and  timothy  in  field  No.  5  occupy  the 
'^i^ui^^  for  the  second  vear.  It  should  be  nearly  all  timothy,  though 
ometimes  p  orr-^H  de^  ^lover  may  be  present  also.  The  grass  crop 
n  this  fiek  mt  U-  -  /  and  may  be  sold.  Late  in  the  fall  it  is 
.  owed  ^'^'  ■  irst  ^  .,  ^^^rn,  '»»^^i'\h  follows  +^e  next  year.  If  not 
.^Gi^-^r  oon  ,    »<''^ro  ,Y/>oiior.     »r)portunity  to  plow 

J-        s..      .      ,        ..         r    -     ■  ■        I     "f  ^^^^    ^'^neficial  to 

-■i<       «'      ki-K:-  If  <*     ■•1     ..  ;#  ■*  _ -w»i:i-j»i:n 

*^w        '    -'  .    *  *  .*.    t. .      ..  ..      ...i£    i^jj  system  is 

'..     >     J  j^.  .,..  I    ir      \v    3  as  early  in 

.1       r    -     4pril  10  to  16. 


>Ai  . .      ,«. 
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The  SOWS  and  their  spring  litters  are  turned  out  on  a  part  of  the  rye 
field  or  a  small  bluegrass  pasture  as  soon  as  the  pigs  are  old  enough 
to  travel  well  and  are  approaching  the  weaning  age.  When  they  are 
from  6  to  8  weeks  old  they  are  weaned  and  the  sows  taken  to  other 
inclosures,  where  they  are  bred  for  fall  litters. 

The  fall  shotes  and  the  spring  pigs  remain  on  the  rye  as  long  as  it 
is  tender  and  succulent.  This  varies  somewhat  with  the  season,  but 
generally  throughout  the  com  belt  the  rye  has  become  so  woody  by 
May  1  to  15  that  it  no  longer  aflFords  good  pasturage,  and  at  this  time 
the  hogs  are  turned  from  the  rye  field,  shown  in  the  illustration  as 
field  No.  3,  into  the  first-year  clover  and  timothy  in  field  No.  4. 
There  they  receive  a  reasonably  liberal  corn  ration.^  This  is  con- 
tinued until  fully  two  weeks  have  elapsed  after  the  rye  has  ripened  in 
field  No.  3.  This  is  generally  about  July  15.  At  this  time  the  young 
hogs,  and  very  often  the  brood  sows  also,  are  all  turned  into  the  ripe 
rye  and  allowed  to  hog  it  down  and  to  eat  the  young  clover  along 
with  it.  While  engaged  in  this  operation  they  are  given  no  com  or 
slop  feeds  whatever,  and  the  only  attention  they  require  is  to  be 
given  plenty  of  fresh  water. 

As  a  working  basis  on  which  calculations  may  be  made,  it  has  been 
found  that  six  100-poimd  hogs  to  the  acre  will  gather  a  17-bushel  per 
acre  crop  of  rye  in  six  weeks.  Timed  in  this  way,  the  hogs  will  have 
the  average  rye  crop  harvested  by  September  1,  at  which  time  new 
com  is  about  ready  to  feed.  Then,  as  soon  as  the  hogs  can  be  brought 
up  to  full  feed  on  the  new  com,  or  about  September  10,  they  are  turned 
into  the  first-year  com  in  field  No.  1.  There  they  remain  until  the 
field  is  hogged  oflF  or  they  are  sold.  This  will  be  about  November  1 
to  10  if  all  the  hogs  are  kept  until  the  entire  crop  is  gathered. 

Many  who  have  followed  this  system  have  foimd  it  advisable  to 
take  the  fall  shotes  out  of  the  rye  and  clover  field  about  August  15 
and  allow  them  to  finish  out  on  old  com,  thus  getting  them  on  the 
market  before  the  rush  of  new-corn  hogs.  In  this  case  the  spring  pigs 
are  allowed  to  continue  gathering  the  rye,  and  if  any  is  left  when 
they  are  turned  into  cornfield  No.  1,  the  brood  sows  are  turned  in  or 
are  left  in  the  rye  field  to  clean  it  up. 

Thus,  the  whole  herd  is  furnished  pasture  and  grain  feed  throughout 
the  entire  spring,  summer,  and  fall,  which  the  hogs  have  gathered 
with  practically  no  labor  and  very  Uttle  attention  on  the  part  of  the 
owner  or  the  man  who  operates  the  farm.  Besides  this,  the  brood 
sows  and  the  fall  Utters  are  furnished  pasturage  on  the  rye  field 
during  the  fall  and  early  winter  of  the  same  year  it  is  sown. 

For  the  winter  feeding  of  the  fall  pigs  it  is  desirable  to  sow  a  few 
acres  of  soy  beans.     This  may  be  done  in  the  second-year  cornfield  or 

1  Two  or  three  pounds  of  shelled  ccrn  (5  or  6  average  ears)  for  each  100  pounds  of  live  weight  isabout  right. 
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on  some  small  field  set  apart  for  that  purpose.  The  most  practical 
method  of  feeding  this  crop  is  to  cut  and  stack  the  beans  when  ripe 
and  feed  them  out  as  hay.  Racks  may  be  provided  or  they  may  be 
fed  on  the  ground.  The  pigs  are  very  fond  of  them,  and  if  they  are 
not  fed  in  too  great  abundance  none  will  be  wasted.  Soy  beans  fed 
in  this  way  with  com  make  one  of  the  most  satisfactory  wint-er  feeds 
that  can  be  grown  or  purchased  on  the  market. 

It  may  be  desirable  in  some  instances  to  enlarge  on  this  farm  sys- 
tem so  as  to  include  cattle  or  sheep  or  both  in  the  live  stock  kept. 
This  may  be  done  by  adding  a  sixth  field  to  the  plan  proposed  and 
allowing  it  to  remain  in  permanent  pasture.  Dairying  might  be 
introduced  into  the  system  in  localities  favorable  to  this  enterprise. 
If  this  is  done,  enough  cows  should  be  maintained  to  keep  a  second 
man  practically  busy  with  their  care  and  management,  since  the 
crops  and  hogs  keep  one  man  well  employed.  Another  live-stock 
enterprise  suitable  for  combination  with  the  system  here  outUned 
is  the  keeping  of  brood  mares  to  do  the  work  and  raise  colts.  With 
any  of  these  additional  Uve-stock  enterprises  the  farm  should  be  of 
sufficient  size  to  permit  the  sixth  field  to  remain  in  permanent  pasture 
and  still  allow  the  other  fields  to  be  of  good  size. 

THE  SIZE  OF  THE  FIELDS. 

In  carrying  out  this  system  to  the  best  advantage,  the  fields  should 

not  be  less  than  about  20  acres.     In  a  4-year  rotation  this  would  call 

for  80  acres  of  tillable  land  and  would  just  about  represent  a  1-man 

3-horse  farm  in  this  latitude.     In  the  5-year  rotation  plan  it  would 

call  for  100  acres  of  tillable  land,  and  this  could  still  be  handled 

with  the  same  working  force.     The  sizes  of  the  fields  may  be  increased 

up  to  40  acres,  beyond  which  it  is  doubtful  whether  the  acreage 

should  be  extended.     If  the  fields  are  made  to  include  40  acres  on 

the  4-year  plan,  it  would  call  for  160  acres  of  tillable  land,  and  on  the 

5-year  plan  there  would  be  200  acres  in  the  rotation.     If  one  field 

«hould  be  added  and  the  same  size  maintained,  there  would  be  240 

»cres  in  all.     With  this  sixth  field  left  in  permanent  pasture,  the 

•\tire  farm  can  be  handled  by  one  man  with  the  assistance  of  a  hired 

K»ad   during   the  summer,  provided   he  is  equipped  with  a  good 

'.  h^r^a^  team  and  a]lwf*^^^rierj  to  correspond.     The  only  extra  labor 

■    -ilH  be  reqi"^^'^         -^^    ^^  r^h\}o  cutting  up  40  acres  of  hay  and 

Vinaki..^    .1    ^  ,.-,    .     ..,-       "  nnnHprn  machinery  is  used, 

'^  '        '     hese  operations. 

-  ■  J  .      1.         .-       .       >  .^        hf  fall,  such  a  plan 

r---    .'»     -I        ••*-       -1  ,^ji«oT\  "v^^hen  the 

-     ■  ^         -    '  '*^-     '■•L     Ao^ict    )f  comfort. 

■'     "•'  -u  bv        — *•'  ""  vt  'arrowtheir 

—      >■•  -  .  ..ftroi  ,.    .  ,     itfie  attention 
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after  the  season  for  field  work  opens.  The  fall  litters  should  be  far- 
rowed about  September  1,  as  this  is  another  time  of  year  when 
work  would  not  be  pressing. 

It  will  be  seen  that  this  system  of  managing  a  farm  is  capable  of 
great  possibilities  in  extending  the  area  that  one  man  can  handle. 
For  small  farms  it  probably  h^  less  value,  but  it  fits  well  into  any 
scheme  of  farming  medium  and  large  acreages.  It  is  especially 
suited  to  farms  on  which  the  labor  conditions  are  difficult  to  meet 
and  to  farms  that  are  in  a  low  state  of  fertility.  The  method  of 
disposing  of  half  the  com  and  all  the  rye  is  such  that  it  builds  up  the 
soil  rapidly,  and  the  labor  saved  in  allowing  the  hogs  to  harvest 
these  crops  and  a  great  part  of  the  clover  is  a  very  important  advan- 
tage over  the  ordinary  system. 

THE  RYE  CROP. 

One  of  the  very  distinctive  features  of  this  farm  system  is  the  rye 
crop  and  the  part  it  plays  in  the  general  details  of  management. 
There  is  no  other  crop  that  will  fit  in  so  well  as  rye  and  none  that 
will  take  its  place  in  carrying  out  this  system  in  its  most  desirable 
form  in  the  corn  belt.  In  the  first  place  it  is  a  fall  grain,  which  is 
absolutely  necessary  in  order  to  get  the  most  desirable  distribution 
of  labor.  Wheat  might  fill  this  requirement,  but  there  are  many 
features  about  wheat  that  make  it  very  much  less  desirable  for  this 
purpose  than  rye.  Wheat  is  less  certain  to  yield  a  good  crop,  and 
rye  can  be  sown  much  later  in  the  fall,  if  necessary,  with  greater 
assurance  of  success.  Wheat  can  be  hogged  down  in  small  acreages 
as  well  as  rye,  provided  it  is  eaten  quickly,  before  it  has  time  to  waste. 
The  straw  of  wheat  will  break  near  the  groimd  and  allow  the  grain 
to>  lie  flat  on  the  ground,  whereas  rye  straw  breaks  higher  up  and  near 
the  heads  and  thus  keeps  the  grain  off  the  soil,  preventing  it  from 
rotting  before  the  hogs  have  had  time  to  gather  it.  When  allowed 
to  stand  after  it  is  ripe,  wheat  will  shatter  out,  while  rye  will  be  re- 
tained in  the  heads  until  very  late  in  the  fall  or  early  winter. 

There  is  some  objection  to  rye  when  used  as  outlined  in  this  system 
in  the  dry  regions  of  the  West,  on  account  of  the  grain  remaining  so 
hard  that  the  hogs  will  not  eat  it,  and,  therefore,  wheat  for  such  sec- 
tions is  more  desirable  for  hogging  down  than  rye.  But  in  the  corn 
belt  there  is  no  trouble  of  this  kind,  provided  the  rye  crop  is  allowed 
to  stand  in  the  field  unmolested  for  a  period  of  two  weeks  after  it  is 
ripe.  When  this  is  done,  the  beards  lose  their  sharpness,  the  grain 
softens  and  becomes  more  palatable,  and  the  hogs  waste  no  time  in 
taking  hold  of  their  new  feed.  This  wait  of  two  weeks  is  absolutely 
necessary,  or  there  will  be  great  disappointment  in  the  hogging  down 
of  rye.  Many  have  condemned  the  practice  merely  because  this  pre- 
caution was  not  observed.     Another  mistake  that  is  often  made  is  to 
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feed  com  when  the  hogs  are  gathering  the  rye,  thinking  that  thereW 
their  growth  will  be  hastened.  After  the  hogs  have  been  on  the  rye 
for  a  few  days  the  corn  ration  should  he  gradually  lessened  xmtil  none 
is  fed.    If  com  is  fed,  the  hogs  will  simply  eat  that  much  less  rye, 

Kye  possesses  other  advantages  over  wheat.  Aside  from  being  a 
more  certain  crop,  rye  will  do  better,  on  poor  soil  than  wheat.  In 
many  sections  of  the  com  belt  wheat  is  hardly  a  profitable  crop,  and 
many  farmers  say  they  grow  it  merely  in  order  to  get  a  stand  of 
clover  and  are  inquiring  what  they  must  do  to  get  away  from  raising 
wheat.  Rye,  when  managed  as  it  is  in  this  system,  offers  a  solution 
of  this  problem.  It  not  only  takes  the  place  of  the  wheat  crop  where 
the  yield  of  wheat  is  low  and  unprofitable,  but  it  offers  a  better 
chance  of  success  with  the  clover  crop  that  is  sown  in  it.     Rye  grows 


I^Mt&''^>#''^'     Mik,    yi' 

Fia,  3.'Hcig3  gruing  m  rye  in  tbe  spring. 

tall  and  does  not  produce  so  dense  a  shade  as  wheat,  and  it  therefoT« 
jives  the  clover  a  better  opportunity  to  thrive. 

In  carrying  out  this  general  plan  with  the  rye  crop  it  is  the  most 

^<^^m^  1  Dractice  to  pi-sture  it  with  the  hogs  for  a  while  during  the 

^. ..    ,...  ing.      Tiii  ;.    1--'  -Mil.-  3,  beneficial  thing  for  the  hogs,  but 

■  -  ""1'"'    ■"■■  ...  -lover  seed  into  the  soil  and  is  an 

■  ■  -'^'"ver.     Fip"  '  3  shows  a  good 

■■    ■  -  .'-    ;■    ■■■  ■    ■•  Vi"-  o"  Hi     ■'■n^  the  splendid 

■■■•■■         ■■•      ■"■      ■"• '      .11  ,.«■■  ■  tiding  down  rye 

- '    ■    -  -    ■     „i   .->>ii'....  ■  .. d  the  building 

'      '  oi.         ...  .11  <:he  rye  straw 

■             • I.......  tlie  grain  is 
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immediately  put  back  oa  the  field  aud  is  better  distributed  than  would 
be  possible  by  any  other  system  ot  feeding  and  distributing  the 
manure.  It  is  possible,  even  on  poor  land,  to  produce  immftnsG 
growths  of  rye  straw  with  fair  yields  of  grain.  This  straw  furnishes 
great  quantiti^  of  the  vegetable  matter  and  humus-forming  material 
that  is  so  essential  to  all  soils.  The  crop  of  rye  shown  in  figure  4  was 
grown  on  only  medium  soil  with  the  aid  of  200  poimds  of  acid  phos- 
phate per  acre.  Turning  back  such  quantities  of  straw  soon  makes  a 
decided  change,  even  on  very  poor  soil. 

An  item  of  no  Uttle  importance  is  the  ease  with  which  the  hogs  take 
care  of  themselves  while  hogging  off  the  rye  crop  and  eating  the  young 
clover  that  has  grown  up  therein.  During  the  hot  season  of  July  and 
August  the  hogs  lie  in  the  shade  during  midday,  but  about  sundown 
start  out  in  the  rye  field  and  work  there  generally  all  night,  coming  in 


Fio.  4.— A  splandld  gioirtb  ofrye,  wHb  the  hogglag-doimpioons  Just  beelnnliig. 

late  the  following  morning.  If  plenty  of  pure  water  is  furnished  them, 
this  is  all  the  attention  they  require,  and  they  will  continue  to  do  the 
work  of  harvest  hands  very  effectively. 

Compared  with  the  cost  of  harvesting,  thrashing,  and  marketing  the 
grain  it  has  been  determined  that  each  hog  will  do  about  1  cent's 
worth  of  work  per  day.  This,  taken  into  account  with  the  fact  that 
each  hog  will  make  a  very  creditable  gain  of  one-half  to  three-fourths 
of  a  pound  per  day,  a%d  in  some  cases  a  pound,  during  a  time  when 
the  labor  situation  is  most  tense,  is  a  big  factor  in  the  economic 
management  of  the  farm. 

The  composition  of  rye  grain  is  about  the  same  as  that  of  corn, 
being  only  slightly  higher  in  protein  than  com.  Young  clover,  when 
eaten  with  ripe  rye,  makes  an  excellent  ration,  which  produces  a 
smooth,  "growthy"  type  of  hog  that  is  in  just  the  right  condition  to 
put  on  fat  rapidly  when  given  a  corn  diet  later. 
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Figure  5  shows  a  rye  field  that  is  nearly  harvested  and  the  splendid 
hogs  that  it  has  produced. 

THE  MONEY  INCOME  PER  ACRE. 

The  money  value  of  an  acre  of  rye,  whether  hogged  dowQ  or 
thrashed  and  sold  on  the  market,  is  not  great;  hence,  on  smaller 
farms  of  40  to  60  acres  of  fertile  soil  this  crop  with  this  method  of 
management  will  not  have  so  much  place  as  on  larger  farms  that  are 
less  productive.  On  the  smaller  farms  it  is  desirable  to  grow  crops 
that  will  bring  a  greater  profit  per  acre,  even  though  a  greater  outlay 
of  labor  is  necessary.     If,  however,  this  demand  for  extra  labor  can 


t  be  met,  then  rye  and  the  practice  of  hogging  it  down  still  have  a 
B  -n    ar-    -^p-i^inll-  if  stii^h  farois  are  in  a  nin- 


^lace  on  thf  ^ 

""—  "ondit  . 


*  bushels  of  rye  per  acre 

.1  Ket  at  70  cents  per  bushel 

^    ng  $11,90.     The  income 

■     he  price  of  hogs.     With 

lushcl  acre  of  rye  will 

tlif..  '  iny  outside  or 

jound,  will 
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In  collecting  data  on  the  income  derived  from  an  acre  of  rye  when 
hogged  down^  it  has  been  repeatedly  shown  that  this  is  about  the  same 
as  when  the  crop  is  cut,  thrashed,  and  sold.  Generally,  there  has 
been  a  slight  advantage  in  favor  of  the  hogging-down  process.  This 
varies  somewhat,  and  in  some  cases  this  advantage  has  been  consid- 
erable. In  addition  to  yielding  an  equal  or  slightly  greater  money 
income,  the  hogging-down  method  permits  the  rye  to  stand  through- 
out the  hot,  dry  season  and  come  down  gradually,  thus  furnishing  a 
protection  for  the  young  clover;  it  saves  the  labor  involved  in  har- 
vesting, thrashing,  and.  marketing  the  crop,  and  is  a  very  important 
means  of  building  up  the  soil.  Even  if  the  two  methods  yield  the 
same  financial  returns,  that  of  hogging  down  the  crop  is  decidedly 
superior,  in  that  it  protects  the  clover,  builds  up  the  soil,  and  saves 
the  labor  of  harvesting,  thrashing,  and  marketing  the  grain. 

RYE  OR  WHEAT— WHICH? 

There  may  be  some  question  when  this  farm  system  is  considered 
for  the  average  corn-belt  farm  as  to  whether  it  is  not  better  to  continue 
growing  wheat  than  to  substitute  rye  with  the  practice  of  hogging  it 
off.  This  is  a  question  that  must  be  worked  out  and  answered  sepa- 
rately on  each  farm. 

In  deciding  this  question  there  are  many  things  that  must  be  con- 
sidered. The  fii-st  is  the  man  himself.  Has  the  man  who  will  operate 
the  farm  an  inclination  toward  swine  raising  or  a  dislike  for  it  ?  Has 
he  or  can  he  acquire  sufficient  skill  in  this  to  be  reasonably  sure  of 
rusing  the  number  of  hogs  each  year  that  would  be  required  to  harvest 
the  rye  crop  ?  The  next  item  is  the  equipment  and  fences  on  the  farm. 
Is  the  farm  so  fenced  or  can  it  be  so  fenced  that  hogs  of  all  sizes  may 
be  kept  in  all  fields  ?  Certain  equipment  for  housing  the  brood  sows 
and  their  litters  will  be  necessary  also.  Is  it  desirable  to  furnish  the 
fence  and  other  equipment  necessary,  or  continue  more  along  crop- 
farming  Unes,  of  which  wheat  growing  and  selling  shall  be  a  part  ? 
Finally,  the  item  of  labor  must  be  considered.  Is  there  labor  available 
to  handle  the  wheat  crop  without  seriously  hindering  the  other  farm 
operations?  If  not,  even  if  it  is  more  profitable,  it  may  be  advisable 
to  substitute  rye  and  the  practice  of  hogging  it  down. 

THE  CORN  CROP. 

The  corn  crop  is  a  very  important  factor  in  the  success  of  this 
system.  On  farms  where  corn  yields  are  extremely  low  this  plan 
would  require  the  purchase  of  a  large  amount  of  corn,  and  it  might 
not  be  feasible  until  the  soil  has  been  built  up  to  a  point  where  a  fair 
yield  of  corn  may  be  expected.  It  might  be  better  in  such  cases  to 
run  the  farm  as  a  grain  farm,  mth  such  legumes  as  soy  beans  or  cow- 
peas  as  cash  crops,  until  the  soil  has  been  built  up  to  at  least  a  moder- 
ate degree  of  fertility  by  this  means  and  by  the  use  of  such  green 
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manures  and  other  soil  amendments  as  the  farmer  can  afford  under 
the  circumstances.  An  alternative  would  be  to  reduce  the  nmnber 
of  hogs  in  proportion  to  the  corn  yield,  say  to  three  or  four  for  each 
acre  of  rye,  instead  of  six.  By  doing  this  the  rye  will  last  longer  and 
.  less  corn  will  be  required. 

The  possibility  of  securing  at  least  fair  yields  of  corn  should  be  kept 
in  mind  in  putting  this  plan  in  operation  outside  of  the  corn  belt 
proper.  With  the  precautions  mentioned  above,  this  system  as  a 
whole,  or  modifications  of  it,  should  be  of  value  in  the  reorganization 
of  a  large  number  of  farms  in  other  sections  as  well. 

The  system  proper  should  always  include  two  fields  of  corn,  as 
shown  in  figure  2.  One  field  should  be  cut  and  shocked  and  later 
shredded,  in  order  to  furnish  bedding,  while  the  fodder  is  being  fed 
in  the  barn.  All  or  a  part  of  the  other  field  should  be  hogged  down 
as  it  may  seem  wise  to  do  under  the  circumstances  at  hand.  All  the 
fields  in  the  rotation  should  be  of  approximately  the  same  size.  With 
this  arrangement  and  corn  yielding  60  bushels  per  acre,  ample  com 
will  be  produced  to  meet  the  needs  of  the  farm.  If  the  yields  are 
lower  than  this,  the  number  of  hogs  must  be  cut  down  accordingly, 
or  the  difference  made  up  by  buying  corn. 

The  practice  of  hogging  down  corn  which  is  called  for  in  this  system 
of  management  is  so  prevalent  throughout  the  corn  belt  that  it  is  not 
necessary  to  discuss  it  at  length.^  Farmers  have  learned  that  when 
properly  handled  it  is  a  most  successful  and  profitable  farm  practice. 
It  is  not  wasteful,  it  saves  a  great  amount  of  labor  during  a  rush  sea- 
son when  outside  labor  is  badly  needed,  and  it  inmiediately  returns 
to  the  soil  most  of  the  fertility  contained  in  the  corn  crop.  In  addi- 
tion to  this,  by  plowing  down  the  cornstalks  and  the  remaining  vege- 
tation left  by  the  rape  and  soy  beans  sown  in  the  corn,  a  large  amount 
of  vegetable  matter  is  turned  under,  which  is  very  important  if  crop 
yields  are  to  hflhincreased  and  maintained. 

The  general  experience  is  that  a  part  of  the  field  should  be  set  off 

by  a  temporary  fence  ^  and  that  the  hogs  should  not  be  allowed  to 

cover  too  large  an  area  at  one  time.     This  precaution  is  a  big  factor 

^  preventing  waste,  and  it  avoids  the  possibility  of  having  to  leave 

^o   i^H  r^nly  partly  gathered  if  it  should  become  necessary  to  sell 

isgj'    ^'^fore  the  v/ork  is  finished.     This  is  especially  desirable 

...    ,n     ,,  -.  .PTn  since  only  six  hogs  are  to  be  raised  for  each  acre  of 

•     •  "  -i^v  X  off.     In  this  case,  it  will  take  the  six  hogs,  three  of 

I  *»U  shotes  and  three  spring  pigs,  about  60  days  to  hog  off 

„ ,     -^'^iHinqr  60  bushels.     Very  oftcr       ^ay  not  be  desir- 

•  '      ■      .    .'-   ..    'r^-^-ir  mo' "  ^hftTi  ^'^^-^ftl  '"^-thirds  of  the 

•   ■-      ■    *^         ^1^    •     -    •'-  -t  "U  5  to  8  acres 


viscussion  of  the  practice  of  hogging  down  ctn-n,  see  Bulletin  143,  Iowa  Agricultural  Expert' 
""'    "  'Uetin  104,  Minnesota  Agricultural  Exper ''"'»" t  Station. 

,^,^jy  (jone  ^^'^ '"'*'*''^'""^'^  **"''^'^'*^'*°*'' "^^  ****'■•     » 1  »»•%'♦>»«»  **aM  r'-  '^"hinff 2^iiich  wovflD' 
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at  a  time  and  have  this  cleaned  up  well  before  moving  the  fence.  It 
is  good  practice  also  to  allow  the  brood  sows  and  their  fall  litters  to  fol- 
low later  to  gather  up  what  little  waste  corn  may  be  left  in  the  field. 
When  the  hogging  down  of  corn,  properly  managed,  is  combined 
with  the  hogging  down  of  rye  and  the  pasturing  of  clover,  as  outlined 
in  this  paper,  the  result  is  one  of  the  most  economical  and  efficient 
of  farm  systems  and  one  that  will  meet  many  of  the  most  urgent  farm 
problems  in  the  corn  belt. 

THE  SOURCES  OF  INCOME. 

It  is  evident  that  the  principal  income  from  this  system  is  to  be 
derived  from  the  sale  of  hogs.  In  addition,  there  wiU  be  a  calf  or 
two  for  sale  each  year.  The  hay  needed  for  the  horses  and  cows  w'dl 
be  cut  from  the  hog  pasture  shown  as  field  No.  4  in  figure  2.  This 
will  permit  the  sale  of  all  the  hay  cut  from  field  No.  5. 

THE  LABOR  PROBLEM. 

One  of  the  most  striking  features  of  this  system  is  the  way  it 
meets  and  solves  the  labor  problem.  The  chief  aim  has  been 
to  grow  only  those  crops  that  do  not  compete  seriously  for  la- 
bor, to  eliminate  as  much  labor  as  possible  at  the  rush  seasons 
by  the  harvesting  of  crops  with  live  stock,  and  so  to  distribute  the 
necessary  labor  throughout  the  year  as  to  enable  a  given  crew  to 
handle  a  maximum  acreage  with  tlie  least  possible  amount  of  outside 
labor.  How  eflFectively  this  is  accomplished  is  shown  by  the  accom- 
panying chart  (fig.  6),  which  shows  graphically  the  amount  of  time 
avaUablefor  field  work  throughout  an  average  season  and  the  amount 
of  work  of  this  character  that  is  required  during  each  month  on  a 
100-acre  farm  run  by  this  system.  Figure  7  shows  the  additional 
labor  required  to  take  care  of  10  brood  sows  and  their  liters  under 
this  system  of  management. 

The  labor  on  the  100-acre  farm,  as  charted  in  figure  6,  is  done  by 
one  man  and  three  horses,  with  a  very  small  amount  of  outside  help. 
The  crops  are  two  20-acre  fields  of  corn,  20  acres  of  rye,  20  acres 
of  clover  and  timothy,  and  20  acres  of  timothy.  The  labor  indi- 
cated in  figure  6  also  includes  the  growing  of  two  acres  of  potatoes. 
By  plowing  one  field  for  corn  in  the  fall  the  one  man  and  three  horses 
are  able  to  handle  all  the  spring  work  within  the  limits  of  available 
time,  get  the  corn  in,  cultivate  it,  and  produce  the  crop  without 
assistance.  The  next  operation  is  that  of  pu  ttingup  the  hay,  and  even 
with  the  most  modern  haying  machinery  some  extra  labor  is  needed. 

As  previously  stated  under  "  The  system  of  live-stock  management,'^ 
the  hogs  are  turned  in  on  the  rye  field  (fig.  2,  No.  5)  about  July  15 
and  allowed  to  harvest  that  crop.  On  account  of  this  the  man  and 
his  team  are  practically  reUeved  from  field  work  after  the  hay  is 
put  up  until  early  in  September,  when  one  field  of  com  must  be  cut 
and  20  acres  of  rye  sown.     The  harvesting  of  the  hay  will  be  done 
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by  the  last  of  July,  and,  with  the  possible  exception  of  a  day  or  two 
during  August  in  finiahing  the  haying  job,  there  will  be  no  field 
work  to  be  done  from  then  until  the  second  10-day  period  of  Septem- 
ber, when  com  cutting  be^os.  Thus,  there  are  about  five  weeks 
when  the  man  and  bis  team  would  be  idle,  but  this  is  thraBhiug 
time  and  he  can  help  his  neighbors  and  do  the  work  indicated  in 
figure  6  as  extra  labor,  in  order  to  pay  back  the  labor  he  would  be 
forced  to  hire  when  shredding  a  part  of  the  20  acres  of  com  in  field 
No.  1  of  figure  2,  this  being  necessary  to  provide  bedding  in  the 
bam.  While  extra  labor  to  the  extent  of  16  extra  hands  and  6  extra 
teams  is  shown  in  figure  6  during  the  last  10  days  of  October  for 
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loing  the  shredding,  this  labor  is  paid  for  during  August  and  the 
"nt  10  days  of  S'^itembe"-  >*'  helping  these  men  in  thrashing  tJieir 


^■e  of  in  this  manner  there  will  still 

"••or  during  hay  harvest  that  must 

■M_4ill  amount  of  hired  help  and  the 

"<^  the  20  acres  of  rye,  20  acres  of 

icres  of  clover  and  timothy,  one 

■'     irk  on  a  100-acre  corn-belt  farm. 

jm  J  in  the  care  of  10  soi^  and  their 

This  must  be  done  in  addition  to 

'  >t  fit  irn«  B  pn<^  7  will  show  how  well 

I..        ■  ■-.     .        .--■  tnrja  operations 
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and  helps  fill  in  the  program  during  slack  periods  of  the  regular  work. 
During  the  winter  monthB  there  is  little  work  the  farmer  can  do 
profitably,  and  it  is  during  this  season  that  the  heaviest  work  is 
demanded  by  the  hogs.  At  t^is  time  there  should  be  60  fall  pigs, 
10  brood  sows,  and  1  boar  to  care  for,  feed,  water,  slop,  bed,  etc. 
The  amoiint  of  time  actually  put  In  at  this  will  vary  with  the  man 
and  the  .-•rrangements  for  handling  the  hogs.  The  fidl  pigs  should  be 
divided  into  two  or  three  lots,  according  to  size.  If  these  are  scat- 
tered somewhat  and  the  feeding  done  out  of  doors,  portable  shelter 
houses  being  used  both  for  the  shotes  and  the  sows,  more  than  4 
hours  a  day  wilt  be  necessary.  If  the  shotes  are  fdlowed  to  run 
together  in  one  herd  and  are  housed  in  a  lat^,  permanent  house 
and  the  sows  kept  together  in  a  part  of  the  same  building,  less  time 
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will  be  required.  Under  ordinary  conditions  4  hours  a  day  will  be 
required  for  this  work  throughout  the  corn  belt  for  the  winter  months. 
The  two  litters  of  pigs  produced  each  year  are  farrowed  between 
March  1  and  15  and  September  1  and  15.  This  accounts  for  the 
extra  amount  of  work  with  the  hogs  at  these  two  periods.  A  glance 
at  figure  6  shows  that  at  these  periods  the  fanner  has  practically  no 
field  work  to  do  and  can  well  devote  his  time  to  the  care  of  the  sows 
and  their  young  litters,  together  with  whatever  attention  the  shotes 
may  require.  From  September  1  to  15  there  is  more  work  to  be  lione 
in  connection  with  the  hogs  than  at  any  other  period  of  the  year. 
During  this  time  the  fall  litters  are  farrowed  and  the  shotes  are  fe<i 
com  in  order  to  get  them  on  full  feed  before  turning  them  into  the 
cornfield  which  is  to  be  hogged  down.  For  a  few  days  old  corn  is 
fed,  but  gradually  new  com  takes  its  place.  This  is  gathered  from 
the  field,  and  still  further  increases  the  labor  at  this  time.  This  consti- 
tutes the  busiest  season  of  the  year  for  this  kind  of  work,  but  it  comes 
when  there  is  the  least  amount  of  regular  farm  work  to  be  done. 
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It  will  be  seen  that  the  hogs  are  an  eflFective  means  of  cutting  down 
the  labor  at  rush  seasons^  of  avoiding  the  expense  and  annoyance  of 
securing  much  hired  labor,  and  of  transferring  the  bulk  of  tnis  labor 
to  other  seasons  of  the  year,  when  the  farmer  can  do  the  work  hun- 
self .  By  following  a  system  of  this  kind  the  amount  of  outside  or 
extra  laoor  needed  is  extremely  small.  Aside  from  the  saving  in 
money,  this  independence  of  outside  circumstances  is  desirable. 

SUMMARY. 

Labor  is  the  most  diflBrcult  problem  to  meet  on  the  average  corn- 
belt  farm.  This  condition  is  growing  worse  instead  of  better  and 
will  probably  make  it  necessary  to  reorganize  a  large  number  of 
farms  in  that  section.  Unless  systems  of  farming  are  adopted  that 
will  eliminate  a  part  of  the  worK  required  at  rush  seasons,  it  means 
cutting  down  the  acreage  that  each  farmer  can  handle  and  the  net 
income  as  well. 

By  force  of  necessity  many  farmers  throughout  this  section  have 
devised  such  a  system  and  have  formulated  about  the  same  rotation 
and  general  plan  of  operation.  The  fact  that  they  can  plant  and 
cultivate  more  crops  than  tjiey  can  harvest  has  led  tnem  to  resort  to 
gathering  much  of  their  cix)ps  with  live  stock  and  to  planting  such 
crops  as  will  lend  themselves  to  this  mode  of  harvesting.  The  possi- 
bilities of  saving  labqpr  and  extending  the  acreage,  and  tnus  increasing 
the  income,  by  this  ihethod  are  only  beginning  to  be  realized. 

Swine  are  a  class  of  live  stock  admirably  suited  to  solve  this 
particular  farm  problem.  These  animals  most  successfully  and  profit- 
ably harvest  the  greatest  variety  of  farm  crops.  Rye,  com,  dover, 
soy  beans,  rape,  and  other  forage  crops  that  can  be  grown  in  the 
corn  belt  are  harvested  thus  with  a  maximum  of  profit  and  a  mini- 
mum of  labor  to  the  farmer. 

Rye  and  the  hogging  oflf  of  this  crop  oflFer  a  substitute  for  wheat, 
which  has  become  unprofitable  on  manv  farms  of  this  section.  Under 
ordmary  conditions  a  price  greater  than  that  given  for  rye  on  the 
market  is  obtained,  and  all  of  the  rye  straw  and  about  80  per  cent 
of  the  fertiHzing  value  of  the  grain  are  returned  immediately  to  the 
soil  by  this  process. 

The  money  return  per  acre  from  the  rye  crop,  either  when  hogged 

off  or  sold  on  the  market,  is  not  great.     vVTien  nogged  off,  this  varies 

with  the  price  of  hogs,  but  will  generally  be  more  than  if  the  rye  is 

lold.     If  the  yield  of  wheat  is  20  bushels  or  more  per  acre,  it  is  doubtful 

vhether  rye  should  be  substituted,  but  even  then  the  labor  situation 

nay  force  the  adoption  of  rye,  together  with  the  hogging-off  process. 

-^rn  and  clover  are  most  prontably  and  economically  harvested 

>;      igs,  and  the  fertility  contained  in  these  crops  is  thereoy  returned 

h'^  soil  with  the  least  possible  loss.     When  these  crops  are  com- 

dth  rye  and  harvested  in  the  same  manner,  using  either  a  4, 

''ear  rotation,  a  most  efficient  farm  system  for  the  com  belt 

>«  iH.     It  meets  the  labor  problem,  Duilds  up  the  soil,  con- 

.  11  ^V,  and  yields  a  satisfactory  income. 

-  oqent  danger  from  hog  cholera  in  any  system  of  farming 

•      3  fully  recognized,  but  on  a  number  ojf  farms  which 

nxi  stem  here  oi   lined  this  danger  has  been  successfully 

or  -     -'»nlp+iriT      »  '^■.      "tor*  '^Vi/^lArn.  sCrum. 
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AND  SCOPE  OK  SePTBMBEK  CROP  REPORTS. 

r  (he  collQn  crup  on  August  i5  wQl  bo  iasuod  on  Monday,  .* 


(orallinieofhane3t)otconi,sptlnEivheal,oBt3,  barley,  buck n-l 
potatoes,  tobaeco,  flaxseed,  rice,  and  apples,  and  (he  yield  and  quality  ol  hay. 
On  IVediiesday.  September  9,  a  supplemental  report  w 

sugar  b««L9,  bops,  and  peanuls;  production,  as  compared  u'lth  a  full  crop  of  peaches,  watermelons, 
loupes,  alfalfa,  and  blueum-^";  acreafre,  as  comi>nred  with  la.l  year,  and  condition  of  clover  for  seed;  i| 
of  peaches:  and  numliec  of  slock  Logs,  as  compared  with  last  year,  and  Iheir  condition. 


GENERAL  REVIEW  OF  CROP  CONDITIONS.  AUGUST  I,  1914. 

The  month  of  July  was  veiy  unfuvoViible  for  crop  growtli  in  the 
United  Stt^tcs,  the  composite  condition  of  all  crops  on  August  1  being 
1?.0  per  cent  below  their  10-ye.ir  average,  whereas  on  July  1  prospects 
were  1.4  per  cent  above  the  lO-yeni  average;  however,  prospects  mo 
still  o-O  per  cent  better  than  the  outturn  of  lust  year's  crops,  which 
were  unusually  poor.  Iinprovonient  occurred  during  July  in  nearly 
all  of  tlio  Atlantic  Coast  States,  the  northern  States  of  Michigan  and 
Wisconsin,  ami  the  Mountain  States  (except  Montana  and  Wyoming). 
In  nearly  nil  other  parts  of  the  United  States  crops  deteriorated  during 
July.  Poorest  crop  conditions  prevail  m  Kentucky  and  sections  of 
5707P-Biill.  615—14- 1 
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States  adjacent  to  it.  Tlie  phenomenal  wheat  crop  of  Kansas  raises 
the  aggregate  condition  in  that  State  above  all  others.  Winter 
wheat  is  the  banner  crop  this  year,  with  tobacco  the  lowest  in  con- 
dition on  August  1. 

Table  1. — Estimated  yields  indicated  by  the  condition  of  crops  on  Aug,  J,  1914t  and 

final  yields  in  preceding  years ^  for  comparison. 


Crop. 


Yield  per  acre. 


19141 


Winter  wheat 

Spring  wheat 

All  wheat 

Com 

Barley 

Rye 

Buckwheat 

White  potatoes 

Sweet  potatoes 

Tobacco pounds. . 

Flax ' 

Rico ! 

Hay  (tame) tons. 


Bu. 

M9.1 
13.1 
17.1 
25.1 
30.0 
2fl.9 

M6.8 
21.5 
99.7 
84.1 

6H7.6 
8.7 
33.9 
1.44 


1909- 
1913 
aver- 
age. 


Bu. 

15.6 

13.3 

14.7 

25.9 

30.6 

24.3 

16.1 

20.5 

97.1 

92.7 

815.1 

7.8 

33.3 

1.34 


Total  production  in  millions  of 
bushels. 


1914  1 


August 
fore- 
cast. 


July 
fore- 
cast. 


«675 

236 

911 

2,634 

1,153 

203 

M3 

17 

370 

,50 

791 

17 

24 

69 


Bu. 
653 
274 
927 
2,917 
1,197 
211 


361 
49 

757 
18 
24 


Final. 


1913 


Bu. 

523 

240 

763 

2,447 

1,122 

178 

41 

14 

332 

59 

954 

18 

26 

64 


190»- 
1913 
aver- 
age. 


Bu. 

441 

245 

686 

2,708 

1,131 

182 

35 

17 

357 

58 

996 

20 

24 

66 


Price,  Aug.  1. 


1914 


Ct9. 


76.5 
76.8 
36.7 
45.1 
61.0 
81.2 
87.1 
97.5 


150.7 


111.52 


1913 


Cto. 


1909- 
1913 
aver- 
age. 


Ci8. 


77.1 
65.4 
37.6 

5a  8 

60:7 
72.4 
69.2 


118.6 


111.16 


91.1 

Tae 

42.8 

6a6 

73.4 
77.9 
88.3 


167.9 


111.97 


1  Interpreted  from  condition  reports. 
*  Preliminary  estimate. 


Details  for  crops  in  all  States  may  be  found  in  Tables  12  to  22. 

Table  2. — Growing  condition  of  the  various  crops  on  Aug.  7,  expressed  in  percentages 
of  their  10-year  average  {not  the  normal)  on  Aug.  /,  and  the  improvement  (+}  or  decline 
(— )  during  July. 


Crop. 


Wheat 

Apples 

Lemons 

Orapes 

Rasjp  berries 

Barley 

Kaftroorn 

Su^ar  beets 

Alfalfa 

Hay  (all) 

Peaches 

Oranges 

Beans  (drying).. 


Condi- 
tion in 
percent- 
age of 
10-year 
aver- 
age, 
Aug.  1. 


lis.  t 
113.3 
105.4 
1W.7 
104.7 

103.9 
103.8 
103.4 
103.4 

103.3 
102.9 
102. 2 
101.8 


Change 

during 
July. 


.  I 


2.0 
5.2 
.5 
+  1.2 
+  4.3 


+ 


-  5.8 

-  4.1 
+  .3 

-  2.2 

+  4.6 

+  3.r) 

-2.4 

-  1.0 


Crop. 


Cantaloupes 

MUlet 

Hops 

Broom  corn . 
Buckwheat. 

Pears 1 

Flax 

liice 

Oats 

Peanuts 

Cotton , 

Cabbages... 
Potatoes 


Condi- 

tion in 

percent- 
age of 

10-year 
aver- 

Change 

during 
July. 

age. 

1 

Aug.  1. 
101.2 

1 

+     .2 

100.  s 

+     .1  1 

100.0 

-  3.2  1 

100.0 

-  2.7 

99.7 

99.7 

-10.3 

99.4 

-  4.9 

99.1 

+     .8 

98.1 

-  2.9 

97.1 

-1-3.6 

95.5 

-  3. 1 

95.2 

4-  1.9 

95.1 

+     .8  , 

1 

Crop. 


Condi- 
tion in 
percent 
age  of 
10-year 
aver- 
age, 
Aug.  1. 


Tomatoes 

Onions 

Timothy 

Blackberries.. 
Sorghum 

Pastures 

Corn 

Clover 

Lima  beans... 

Sweet  potatoes 

Sugarcane 

Hemp 

Tobacco 


93.5 
93.4 
91.6 
91.4 
91.4 

91.3 
91.3 
91.2 
90.9 

87.3 
85.3 
82.2 
81.6 


Change 

during 

July. 


+  4.2 

-  2.0 
+  3.2 

-  .4 

-  1.9 

-  2.5 
-10.0 
-f-  6.1 


-  1.0 

-  5.9 
-5.4 
+  3.6 
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Fable  3. — Combined  condition  of  all  crops  on  Aug.  7,  1914y  by  States  (lOO^^average)^ 

and  change  during  July. 


state. 


Mnine 

N^ew  Hampshire 

Vermont 

tf  assachusetLs. . . 
Rhode  Island. . . 

rvmnecticnt 

New  York 

Mew  Jersey 

Pennsylvania . . . 

Delaware 

liarvland 

V'in^inia 

W€St  Vlrpinia... 

Morth  Carolina. . 
South  Carolina.. 

fleorcia 

Florkiu 


Condi- 

tion of 

all 

Change 

crops, 
Auif.  1 

(100- 

during 

July. 

aver- 

age). 

+  6.8 

lOft.l 

113.9 

-f  8.2 

9H.4 

+  8.3 

106.3 

+  11.3 

95.8 

+  2.5 

103.5 

+  7.2 

103.4 

+  4.0 

104.1 

+  10.5 

104.9 

+  6.6 

105.2 

+  9.0 

111.8 

+  12.0 

92.7 

+  6.9 

85.1 

-  1.9 

99.6 

+  3.7  ' 

96.7 

-  2,8 

98. 2 

+     .2 

98.3 

+  4.8 

StAto. 


Ohio 

Indiana... 
niinois.... 
Michigan.. 
Wisconsin. 


Mfamesota 

Iowa 

Missouri 

North  Dakota.. 

South  Dakota. , 

Nebraska 

Kansas 

Kentucky 


Tennessee.. 
Alabama. . . 
Mississippi. 
Louisiana.. 


Condi- 

tion of 

aU 

Change 

vrops, 
Aug.l 
<10»» 

during 
July. 

•vier- 

age). 

96.1 

-  8.3 

86.9 

-10.7 

83.9 

-12.5 

109.3 

+  2.6 

107.3 

+    .2 

»4.4 

-  9.9 

104.7 

-  6.5 

89.0 

-  4.6 

107.4 

-  2.8 

94.0 

-18.8 

105.6 

-10.2 

122.9 

+  5.7 

79.3 

-  8.9 

84.1 

-  6.8 

94.3 

-  6.6   1 

95.7 

-  2.5   1 

92.3 

-  7.5 

State. 


T«xas 

Oklahoma. 
Arkansas.. 
Montana.. 
Wyoming. 


Colorado 

New  Mexico. 

Arizona 

Utah 


Nevada 

Idaho 

Washington. 
Oregon 


California. 


United  States. 


Condi- 
tion of 

all 
crops, 
Aug.  I 
(100= 
aver- 
age). 


80.3 
93.3 
83.5 
96.1 
98.9 

112.2 
113.0 
101.0 
106.2 

104.8 
100.1 
103.2 
100.6 

108.4 


98.0 


Change 

during 

July. 


2 
7 
0 
2 
6 


+  2.4 
+  3.3 
+  2.6 
+     .6 

+  1.7 
+  .4 
+  .3 
-3.4 

-   1.6 


—   '  4 


The  progress  of  crops  during  July  and  their  condition  on  August  1 
in  the  different  States  are  indicated  by  the  following  comments  from 
agents  of  the  Bureau  of  Crop  Estimates: 

New  England  States, — Rains  during  July  materially  improved  crop 
conditions,  which  are  generally  above  their  average,  except  that  the 
hay  crop  in  Vermont  and  Rhode  Island  will  be  light,  the  result  of 
an  unfavorable  spring. 

New  YorJr, — Nearly  all  crops  are  doing  well.  Timely  rains  during 
July  helped  the  hay  crop  to  some  extent,  but  later  interfered  in  many 
sections  in  harvesting.  The  drought  last  year  cut  short  clover  and 
new  seeding,  but  old  timothy  meadows  show  well.  Mixed  grasses 
are  short  and  thin.  Alfalfa  is  doing  well  in  many  sections.  Army 
worms  and  grasshoppers  have  been  bad  in  some  sections,  doing  some 
damage  to  oats,  rye,  buckwheat,  com,  and  hay.  Apples  will  be  a 
largo  crop.  In  many  places  the  trees  were  so  heavily  loaded  that 
thinning  was  resorted  to,  so  that  the  trees  will  give  larger  and  bettor 
fruit.     Peaches  wUl  be  a  small  crop. 

Pennsylvania  and  New  Jersey. — July  was  very  favorable  to  the 
growth  of  all  cr')ps.  The  rainfall  was  above  the  average  in  aU  parts 
(»f  the  area,  witli  the  exception  of  the  extreme  southwestern  part  of 
l^onnsylvrtnia.  The  arm}^  worm  has  been  widespread,  but  so  far 
s(H*nis  to  have  done  very  little  damage.  The  cx)rn  outlook  is  tine. 
Oats  have  improved  and  the  outlook  now  is  for  nearly  an  average 
crop.  Tobacco  has  made  a  wonderful  growth  and,  with  favorable 
coiiditioiis  from  now  on,  the  crop  will  be  the  best  in  several  j^ears. 
Apples  and  peaches  are  looking  good;  the  berry  crop  was  shortened 
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somewhat  by  the  dry  weather  in  June.  Vegetables  have  all  improved 
during  the  month  and  on  the  whole  all  crops  are  above  the  average. 

Maryland  and  Delaware. — The  weather  has  been  ideal  for  thrashing 
grain;  the  yields  are  generally  up  to  high  expectations  and  quality 
fine.  Drought  was  broken  on  July  28,  and  since  then  all  crops  have 
materially  improved  and  give  indications  of  very  good  yields. 

Virginia. — In  the  first  haK  of  July  weather  conditions  were  more 
or  less  favorable  in  most  of  the  State,  frequent  showers  aided  vegeta- 
tion, and  on  the  whole  there  was  improvement,  especially  in  com, 
truck  crops,  grasses,  and  tobacco.  The  latter  part  of  the  month  was 
unfavorable,  the  weather  being  dry,  except  in  widely  scattered 
localities,  and  exceedingly  hot,  except  in  the  last  few  days.  Tobacco 
shows  considerable  improvement,  though  stands  are  not  full  and 
fields  are  irregular.  Most  growing  crops  will  fall  short  of  an  average 
yield.  Corn,  a  large  proportion  of  which  is  late,  will  give  a  moderate 
yield  if  weather  conditions  henceforth  are  favorable.  Apples  and 
peaches  will  yield  more  heavily  than  usual.  Irish  potatoes  are  in 
poor  condition,  byt  sweet  potatoes  are  reasonably  promising.  The 
army  worm  damaged  corn  and  grasses  in  a  few  localities. 

West  Virginia. — A  prolonged  drought  was  broken  in  the  latter  part 
of  July,  benefiting  growing  crops,  although  conditions  were  lower  on 
August  1  than  on  July  1 .  Wheat  was  thrashed  under  exceptionally 
high  conditions.     A  large  apple  crop  is  expected. 

North  Carolina.—  The  month  as  a  whole  witnessed  some  improve- 
ment, although  crops  deteriorated  toward  the  close  of  the  month. 
Cotton,  in  most  sections,  advanced,  and  a  fair  yield  is  indicated  from 
the  early  crop,  but  the  late  is  not  promising.  Tobacco  improved 
considerably,  though  the  stand  is  short  and  irregular.  Corn  is  in  fairly 
good  condition,  in  spite  of  deterioration  during  the  last  part  of  the 
month,  and  the  early  planted  will  give  a  reasonable  yield.  Peaches 
and  apples  promise  larger  yields  than  usual.  Irish  potatoes  are  not 
in  good  condition,  but  sweet  potatoes  are  more  promising.  Com  and 
grasses  were  injured  in  a  few  sections  by  the  army  worm. 

South  Carolina. — The  latter  part  of  the  month  was  extremely 
dry,  and  was  very  hot  over  the  entire  State  (except  in  the  last  days), 
which  caused  deterioration.  Cotton,  as  a  whole,  is  in  moderately  good 
condition;  in  some  sections  it  is  somewhat  better  than  usual  at  this 
time  of  year,  but  in  others,  drought-stricken  regions,  it  is  not  good; 
the  late  crop  does  not  promise  well.  Corn  has  sufi*ered,  and  largely 
lost  the  improvement  made  earlier,  because  of  heat  and  drought; 
favorable  weather  from  now  on  will  result  in  only  a  fair  yield.  The 
spotted,  irregular,  tobacco  crop  is  in  improved  condition  as  compared 
with  July  1 ,  and  promises  a  better  yield  than  then  expected.  Truck 
crops  arc  in  moderately  fair  condition,  but  not  up  to  the  average. 
Melons  were  exceptionally  good  and  plentiful.     The  Irish  potato 
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crop  is  poor,  but  sweet  potatoes  are  promising.  Some  damage  was 
caused  to  grasses  and  corn  in  a  few  localities  by  the  army  worm. 

Georgia. — Although  crop  conditions  improved  slightly  during  July, 
the  general  average  on  August  1  was  moderately  below  the  10-year 
average.  Cotton  is  better  than  average,  but  corn  and  most  other 
field  crops  are  materially  below.     The  peach  crop  is  good. 

Florida. — The  severe  drought  of  the  spring  damaged  the  crop 
and  trees  of  oranges  and  grapefruit  to  a  considerable  extent.  They 
are  recovering  rapidly  from  these  conditions  throughout  the  greater 
portion  of  the  State,  due  to  the  rather  equitable  rainfall  since  about 
the  1st  of  June.  The  crop  will  be  equal  to  about  the  average  of  the 
last  three  years,  but  below  the  March  expectations.  The  average  crop 
condition  per  acre  is  below  the  normal,  but  the  total  production  will 
be  increased  by  new  plantings  coming  into  bearing.  The  corn  crop 
will  probably  not  be  larger  than  the  average  of  the  last  three  years,  and 
quite  below  the  April  expectation.  More  preparation  has  been  made 
for  the  hay  crop  than  ever  before;  the  indications  are  that  the  wSep- 
tember  and  October  yields  will  be  above  average.  Cowpeas,  beggar 
weed,  and  velvet  beans,  as  a  whole  for  the  State,  promise  large  crops, 
but  somewhat  late. 

Ohio. —  During  July,  crop  conditions  in  general  declined,  due 
principally  to  the  drought  and  excessive  heat  which  have  prevailed 
throughout  this  section.  Weather  conditions  were  for  the  ideal  liar- 
vesting  of  wheat,  and  yield  and  quantity  are  up  to  expectations.  Corn 
is  badly  in  need  of  rain,  and  considerable  damage  by  the  army  worm  is 
being  reported  from  the  northeastern  section  of  the  State.  Oats  in 
this  section  are  also  being  damaged  slightly  by  the  army  worm. 
Pastures  are  drying  up,  and  yield  of  hay  is  small,  though  the  (juality 
is  excellent.     Small  vegetables  are  showing  the  lack  of  moisture. 

Indiana. — Excessive  heat  and  little  or  no  rainfall,  prevalent  during 
earUer  months,  continued  through  July,  causing  marked  decline  in 
condition  of  gro>\ang  crops.  The  wheat  harvest  progressed  rapidly, 
a  good  yield  of  excellent  quality  resulting.  Apples  were  generally 
hurt  by  late  frosts,  and  the  scale  has  done  much  injury. 

Illinois. — A  deficiency  of  rainfall  and  an  excess  of  heat  have  pre- 
vailed over  the  whole  State  since  April  1,  but  were  most  severe  in  the 
southern  half.  This  has  resulted  in  a  marked  deterioration  of  all 
the  crops  except  wheat  and  rye,  which  were  practically  made  on 
July  1.  The  southern  and  southwestern  sections  of  the  State  were 
injured  some  by  drought  prior  to  July,  and  the  Hessian  fly  did  much 
damage  to  wheat.  Its  yield,  while  good,  is  not  quite  up  to  earlier 
expectations.  In  the  southwestern  part  of  the  Stat^  chinch  bugs  and 
army  worms  have  added  to  the  injury  done  by  drought  to  the  corn. 
The  condition  of  oats  has  changed  Uttle  during  the  month,  but  rust  is 
prevalent.     A  moderate  crop  of  only  fair  quality  will  be  harvested. 
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Meadows  and  pastures  generally  have  been  burned  up,  and  the  yield 
of  hay  wall  be  small. 

Michigan. — Harvesting  conditions  were  unusually  favorable. 
Yields  of  wheat  and  rye  are  generally  in  excess  of  those  anticipated, 
except  in  a  few  southern  counties,  where  the  wheat  was  badly  dam- 
aged by  the  Hessian  fly.  Com  in  parts  of  the  southern  districts  is 
curling  and  in  occasional  locaUties  drying  up.  The  dry  weather 
caused  some  dropping  of  peaches  and  apples,  but  the  fruit  prospects 
in  general  continue  favorable.  The  army  worm  made  its  appearance 
at  points  in  the  southeastern  quarter  of  the  State;  its  ravages  were 
mostly  confined  to  oats,  although  in  a  few  instances  com  and  sugar 
beets  were  attacked.  Crop  prospects  in  general  improved  moder- 
ately in  July. 

Wisconsin, — General  rains  have  maintained  very  favorable  crop 
prospects.  Excessively  hot  weather  following  early  July  has  caused 
red  rust  on  the  oats  in  every  part  of  the  State.  Tame  hay  on  uplands 
is  making  the  best  yields  that  have  ever  been  seen  by  old  residents. 

Minnesota, — Excessive  moisture  and  red  rust  in  June,  together  with 
very  hot  weather  the  latter  part  of  July,  caused  the  development  of 
black  rust  on  wheat  in  every  part  of  the  State;  this,  with  scald  and 
blight,  has  greatly  reduced  the  prospective  yield.  The  same  condi- 
tions also  blighted  the  oats,  and,  with  red  rust  very  heavy,  this  crop 
will  be  Ught  and  yield  reduced.  Barley  was  Uttle  aflFected  by  the 
rust,  although  some  by  scald,  but  on  the  whole  gives  promise  of  an 
average  crop.  Winter  wheat  and  rye  show  fair  yields,  with  a  plump 
berry  and  the  quality  above  the  average.  Tame  hay  has  been  a 
bumper  crop,  with  the  quality  up  to  standard.  Wild  hay  also  was 
heavy,  but  the  lowland  acreage  was  reduced  on  account  of  being  too 
wet.  The  weather,  which  was  adverse  to  the  small  grains,  was  bene- 
ficial to  com,  which  has  made  an  excellent  growth  during  the  month. 
The  major  portion  is  out  of  danger,  unless  there  is  an  early  frost. 
There  is  some  stem  rot  in  a  small  area  of  the  potato  district,  but  on 
the  whole  the  crop  prospects  are  good. 

Iowa, — No  general  rain  storm  passed  over  the  State  of  Iowa  in  July 
during  the  critical  time  of  the  corn  crop  (the  tasseling  period).  Thus 
corn  suffered  in  some  sections  at  the  blossoming  period,  the  critical 
time,  when  com  must  have  a  **  root-soaker '^  to  mature  a  full  crop. 
Hessian  fly  in  wheat  and  dry  weather  at  filling  period,  account  for 
some  disappointing  yields  of  wheat  in  Iowa.  Rust  also  accounts  for 
low  yield  of  spruig  wheat.  Heavy  rains,  when  oats  were  in  the 
^^boot,"  followed  by  hot  dry  weather,  caused  oats  to  head  too  rapidly 
and  as  a  result  early  oats  made  too  much  straw  and  the  premature 
filling  of  the  heads  developed  Ught  oats.  Rust  also  cut  the  yield  of 
oats.  Excessive  heat  and  destructive  rain  and  wind  storms  account 
*or  the  low  condition  of  garden  truck. 
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North  Dakota, — Weather  conditions  have  been  favorable  for  rust 
development  and  black  rust  is  more  or  less  general  in  central  and 
southeastern  sections,  lowering  vitality  of  grain  materially,  and 
causing  it  to  be  easily  blown  down.  However,  a  large  percentage  of 
the  crop  was  sufficiently  advanced  to  escape  serious  injury.  Late 
crops,  especially  late  blue-stem  wheat,  will  be  seriously  aflFected,  and 
the  stand  of  late  oats  and  barley  is  poor.  The  damage  existing  is  due 
largely  to  excessive  heat  and  hot  winds,  which  have  ripened  grain 
prematurely,  bringing  on  an  early  harvest  following  a  late  seeding. 
These  conditions  have  caused  considerable  bl^ht  generally,  especially 
in  rust  localities,  with  shrunken  or  inferior  quality  of  grain.  Yields 
will  be  disappointing.  Late  rains  will  be  beneficial  to  com,  flax, 
pastures,  and  gardens.  There  is  some  wilt  damage  in  flax.  The 
month  closed  with  the  crop  outlook  for  the  State  as  a  whole  reduced 
from  the  exceedingly  productive  prospect  of  last  month. 

Sovih  Dakota. — Weather  conditions  have  been  highly  favorable  for 
development  of  rust,  and  black  rust  is  general  over  the  State.  Early 
fields,  especially  of  barley  and  oats,  were  too  far  advanced  to  bo 
seriously  damaged,  but  late  fields,  especially  of  blue-stem  and  velvet- 
chaff  wheat,  show  severe  rust  damage,  being  either  directly  injured 
or  lowered  in  vitaUty,  causing  grain  to  be  easily  lodged  by  winds. 
Rusted  plants  were  readily  affected  by  extreme  heat  and  several  days 
of  hot  winds  caused  blight  conditions  to  be  general,  rapidly  reducing 
the  heavy  prospective  yields  of  last  month  from  20  to  50  per  cent. 
Drought  damage  is  most  evident  in  the  extreme  southern  part  of 
State,  also  southwestern  sections;  but  conditions  improve  toward 
the  northern  part  of  State.  Rainfall  has  been  decidedly  below 
normal  and  of  a  showery,  uneven  nature.  A  result  of  heat  and  rust 
was  premature  ripening,  with  grain  showing  a  tendency  to  be  rather 
light  in  weight  and  of  a  shrunken  quality,  as  well  as  materially  reduced 
yields. 

Nebrorska. — Drought  prevailed  in  northeast,  northwest,  and  south- 
east Nebraska  during  the  month  of  July,  materially  cutting  the  corn 
crop  in  those  sections.  Lack  of  rain  during  the  tasseling  period  cut 
the  crop  in  above-mentioned  sections.  The  winter  wheat  yield  m  as 
not  quite  up  t<:)  expectations,  due  to  h  avy  rains  during  the  floweiiiig 
period  (whipping  the  pollen  from  the  wheat  head)  and  as  a  result, 
while  the  heads  are  large,  many  have  little  wheat  on  them.  Rust 
did  a  little  damage.  Oats  are  a  good  crop,  with  the  exception  of  here 
and  there  some  fields  lodged  on  heavy  soils  and  some  rust  in  late- 
variety  oats;  otherwise  the  crop  is  one  of  the  best  in  years.  The 
alfalfa  third  crop  is  light,  due  to  lack  of  moisture  just  after  the  second 
cutting.  A  low  yield  of  apples  is  due  to  the  heavy  crop  of  1913, 
accompanied  by  severe  drought  while  trees  were  in  heavy  bearin<^. 
Potatoes  have  a  low  condition  on  account  of  too  much  growth  in 
vines,  so  that  the  vitality  did  not  extend  to  the  tubers. 
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Kansas, — The  most  striking  feature  of  the  1914  crop  season  is  the 
phenomenal  yield  of  wheat  in  Kansas,  being  more  than  twice  the 
average  production.  The  oat  crop  is  made  and  is  a  lai^e  crop, 
although  not  fidly  up  to  the  early  expectations  of  some  persons. 
The  condition  of  com  on  August  1  was  slightly  above  the  10-year 
average,  but  it  was  deteriorating  rapidly,  owing  to  hot  dry  weather; 
much  of  the  crop  was  firing  and,  imless  a  good  rain  falls  in  early 
August,  another  poor  crop  w'dl  probably  be  the  result.  Grass  crops 
are  above  average,  but  potatoes  are  below. 

KerUucJcy. — This  State,  of  all  the  States  of  the  Union,  shows  the 
lowest  condition  of  crops  on  August  1,  the  low  condition  on  July  1 
having  been  lowered  much  further  by  high  temperature  and  the 
continuation  of  drought.  The  wheat  crop  yielded  well,  not  having 
been  adversely  affected  by  the  drought;  tree  fruits  also  are  slightly 
above  their  average;  but  practically  all  other  crops  are  threatened 
with  failure  or  very  low  yields. 

Tennessee, — Conditions  are  almost  the  same  as  in  Kentucky,  but 
probably  somewhat  less  acute.  Although  the  cotton  has  suffered  for 
lack  of  moisture  and  has  been  greatly  damaged,  it  shows  a  healthy 
condition,  is  well  fruited  and  liighly  cultivated.  Army  worms  have 
appeared  in  some  localities  m  east  Tennessee  and  prompt  measures 
have  been  adopted  for  their  destruction. 

Alaiama. — Taking  Alabama  as  a  whole,  all  crops  showed  deteriorar 
tion  during  July,  cotton  least,  old  com  most,  but  all  crops  fell  below 
the  standard  on  July  1.  Some  complaint  of  wilt,  or  blackroot,  is 
heard  in  southeast  Alabama.  Good  soaking  rains  would  save  the 
late  corn,  prevent  premature  opening  of  cotton  in  the  dry  belts,  and, 
if  not  too  frequent,  would  produce  record  cotton  crops  in  many 
counties  of  the  State.  Damage  from  boll  weevils  has  not  reached 
expectations,  duo  to  dry  weather.  Wheat  and  oats  came  off  ahead 
of  the  drought,  and  the  yield  was  excellent. 

Mississippi, — The  cotton  crop  of  Mississippi  made  fair  progress  in 
July.  Cotton  showers  in  many  sections,  and  the  checking  of  boll 
weevil  ravages  in  others,  will  offset  the  loss  from  the  prolonged 
drought  in  certain  other  sections.  All  cotton,  whether  large  or  small, 
is  better  fruited,  size  considered,  than  ever  known.  Com  depreciated 
all  over  the  State.  Much  of  the  old  corn  is  an  entire  failure.  Sugar 
cane,  sweet  potatoes,  peas,  and  all  truck  crops,  likewise,  suffered  from 
the  drought  and  excessive  heat.  These  influences,  however,  pretty 
nearly  destroyed  the  boll  weevils,  and  with  sufficient,  but  not  excess- 
ive and  too  fre([ucnt,  rains  during  August,  all  crops  except  old  com 
will  respond,  and  promise  a  good  yield. 

Louisiana. — Protracted  drought  and  high  temperatures  throughout 
northern  I^ouisiana  have  caused  serious  damage  to  all  crops.  The 
boll  weevil  and  army  worm  are  very  active  in  many  sections.     In  the 
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far  southerly  parishes  very  heavy  rains  occurred  from  time  to  time 
throughout  the  month,  followed  by  exceedingly  hot  spells,  and  much 
damage  was  done  to  growing  crops  by  the  rain  and  the  wind  wliich 
accompanied  it.  Cane  has  been  somewhat  behind,  but  is  now 
displaying  an  encoiu^aging  tendency  to  catch  up,  and  will  do  so  if  the 
rains  will  cease  for  a  while.  Cotton  has  received  a  serious  setback 
due  to  the  dry  weather  and  the  ravages  of  the  boll  weevil  and  the 
army  worm.  Early  com  has  been  seriously  bmmed  by  the  dry, 
scorching  weather  in  the  northern  parishes,  but  the  late  com  is  fairly 
promising.  Rice  is  heading  nicely  in  the  river  districts,  and  harvest- 
ing is  expected  to  commence  about  August  15.  The  indications  arc 
good  for  a  full  yield  throughout  the  State.  Truck  generally  is  not  in 
good  condition. 

Texas. — July  was  lacking  in  moisture  under  prolonged  conditions  of 
high  temperatures,  causing  injury  to  nearly  all  crops.  The  first  of 
July  found  everything  late  or  sufiFering  from  effects  of  the  continuous 
excessive  rains  of  the  month  of  May.  June  had  proven  abnormally 
dry  and  hot,  and  the  deficiency  of  surface  moisture  was  reflected, 
first,  in  the  com  crop,  which  was  about  one  month  late.  Winter 
wheat  and  oats  at  the  harvest  were  short  in  expected  jdelds  and  light 
in  tests,  resultant  upon  washings  of  the  pollens  during  the  rainy 
period.  As  the  month  advanced,  light,  scattering  showers  prevailed 
over  a  great  portion  of  the  State  for  a  few  days  during  tlie  second 
week,  but  were  not  beneficial.  Com  began  to  suffer  in  the  north, 
east,  and  central  parts  of  the  State  for  want  of  rain  at  the  flowering 
period.  Temperatures  were  high,  and  the  crop  was  greatly  injured. 
At  the  close  of  the  month,  the  rainfall  showed  an  average  of  less  than 
an  inch  for  July. 

Olclahoma. — The  extreme  heat  and  dry  weather  during  the  month 
of  July  have  reduced  the  general  crop  conditions  for  the  State.  Rain- 
fall was  extremely  local  and  over  widely-scattered  areas  during  the 
early  part  of  the  month,  while  the  latter  part  of  the  month  was  dry 
and  intensely  hot.  The  third  cutting  of  alfalfa  is  materially  reduced. 
Pastures  arc  drying,  water  scarce,  and  prairie  hay  not  as  good  as  in 
former  vears  on  account  of  weeds. 

Arkansas, — All  crops  all  over  the  State  were  needing  rain  on  July  1, 
and  rain  fell  i)ractically  generally  from  the  1st  to  the  8th.  In  the 
northern  part,  where  on  account  of  altitude  and  soil  conditions,  and  in 
southcni  and  southwestern  parts,  where  on  account  of  the  advanced 
stage  oi  crops  conditions  were  most  threatening,  the  rain  did  not 
benefit  corn  as  it  usually  would  have  done.  Forage  crops  and  j)as- 
tiires  and  meadows  suffered  considerably  during  the  month,  and 
much  was  practically  ruined  before  lains  feU.  The  last  part  of  the 
month  was  dry.  No  complaint  of  insect  pests  was  made  except  in 
scattered  localities,  where  boll  weevil  has  affected  cotton.     Lowland 
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crops  are  generally  good^  and  cotton  fruiting  well.  The  month  would 
have  been  favorable  had  not  the  long  drought  preceded  it.  The  out- 
look August  1  was  much  improved. 

Montana. — Conditions  in  different  parts  of  the  State  are  variable^ 
but  as  a  whole  prospects  are  for  somewhat  less  than  an  average  crop 
of  small  grain  y  but  a  good  average  for  most  vegetables.  Hay  pros- 
pects are  good. 

Wyoming, — Conditions  declined  some  in  July,  but  are  nearly 
average.  In  the  irrigated  districts  conditions  are  good;  in  the  non- 
irrigated  districts  grain  yields  were  reduced  by  dry,  hot  weather. 
Alfalfa  and  other  hay  yielded  well  and  have  been  harvested  in  good 
condition.     The  apple  prospects  are  excellent. 

Colorado, — Crop  prospects  are  very  good,  well  above  the  average. 
The  supply  of  water  for  irrigation  purposes  continues  to  be  ample 
for  all  sections,  the  snow  melting  in  the  mountains  affording  the  main 
supply  in  addition  to  the  supply  from  frequent  heavy  rains  in  the  foot- 
hills.    Most  of  the  reservoirs  are  filled. 

New  Mexico, — General  crop  conditions  August  1  were  much  better 
than  at  any  time  during  the  season,  having  greatly  improved  over 
the  very  satisfactory  conditions  of  July  1.  Unusually  favorable  mois- 
ture conditions  have  prevailed  during  the  entire  season.  The  stock 
ranges  are  in  excellent  condition  and  an  abundance  of  winter  feed 
on  the  range  is  assured.  The  acreage  of  native  grasses  cut  for  hay 
will  be  unusually  large.  Not  for  many  years  have  the  crops  in  this 
State  been  in  such  fine  order. 

Arizona. — The  acreage  of  cotton  has  been  increased  from  4,000 
acres  last  year  to  18,000  acres  this  year.  Fruit  prospects  are  about 
the  same  as  last  month,  though  above  their  10-year  average  condi- 
tion on  August  1.  The  bulk  of  the  melon  shipments  were  made 
during  July  and  the  yield  was  extra  good.  Stock  ranges  are  in  good 
condition  and  the  outlook  for  range  pasture  is  very  satisfactory. 

Utah. — The  trend  of  crop  conditions  in  Utah  during  the  month  of 
July  has  been  practically  normal.  Forage  crops,  with  the  exception 
of  alfalfa,  are  in  prime  condition.  Mountain  pastures  are  particularly 
rich  for  the  season.  Although  the  stand  is  thin  in  spots,  owing  to 
lack  of  rain  30  days  after  the  seeding  period,  sugar  beets  have  made 
a  remarkably  strong  and  healthy  growth. 

Nevada. — All  crops  have  made  normal  progress  during  July. 
Heavy  winter  snowfall  and  al)undance  of  spring  rain  produced  moun- 
tain pasture  conditions  above  the  average,  and  the  grass  has  )>een 
cured  perfectly  during  a  dry  July.  Abundance  of  forage  for  the 
winter  is  assured. 

Idaho. — The  yield  of  winter  wheat  will  be  nearly  average  and  the 
spring  grains  are  looking  very  well.  Com  and  potatoes  were  injured 
by  the  June  frosts,  but  they  have  apparently  recovered  and  give  good 
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promise.  Most  of  the  com  and  potatoes  are  grown  under  irrigation, 
and  the  supply  of  water  for  that  purpose  is  fairly  good.  All  other 
crops  are  doing  well. 

WasMnffton. — About  normal  conditions  prevailed  during  July  and 
crops  as  a  whole  are  somewhat  above  average.  Open  winter  without 
damaging  frosts  and  opportune  rains  favored  all  grain  and  hay. 
Fruits  and  vegetables  were  affected  by  late  frosts  in  April  and  May. 
Apple  prospects  are  very  good.  Hops  suffered  from  dry  weather  in 
the  western  part  of  the  State,  but  are  good  in  Yakima. 

Oregon. — Aggregate  crop  conditions  are  slightly  above  average, 
although  prospects  were  lowered  during  July.  Winter  wheat  was 
damaged  some  by  smut;  the  excessive  temperatures  in  July  tended  to 
slightly  shrivel  the  grain  (kernel),  which  naturally  somewhat  reduced 
the  yield,  although  millers  say  this  slight  shriveling  tends  to  improve 
the  milling  quality.  The  hay  crop  for  the  entire  State  is  heavy. 
April  rains  gave  the  crop  a  good  start  and  the  quality  is  good.  Con- 
siderable clover,  originally  intended  for  the  seed  crop,  has  been 
turned  into  hay  on  account  of  insect  ravages.  As  a  result  of  the 
abundant  crop,  the  price  is  not  attractive  to  the  grower.  Potatoes 
planted  very  early  have  made  normal  growth,  but  late-planted  areas 
are  suffering  from  dry  weather.  Hop  men  claim  that  the  shortage 
of  rainfall  will  materially  reduce  early  high  estimates  of  total  produc- 
tion. One  of  the  best-informed  dealers  states  that  in  his  opinion  the 
Oregon  crop  will  amount  to  not  more  than  120,000  bales,  whereas  a 
month  ago  the  estimate  was  for  150,000  bales.  The  yards  are 
reported  free  from  vermin  and  the  quality  of  the  crop  is  expected  to 
be  above  normal. 

California. — The  relative  condition  of  crops  on  August  1  is  indicated 
by  the  foUowing  figures,  100  representing  an  average  condition  on 
August  1  of  recent  years  (not  normal):  Almonds,  119;  peaches,  118 
barley,  116; hay,  113;  apples,  oats,  and  kafir  corn,  109;  apricots,  108 
corn,  beans,  and  lemons,  106;  olives,  105;  potatoes,  103;  grapes,  102 
oranges,  1 01 ;  sugar  beets,  100 ;  walnuts,  99 ;  hops,  97 ;  prunes,  95. 


OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

By  Charles  M.  Dauoherty 

The  general  tone  of  foreign  crop  reports  during  tiie  past  month  has 
indicated  previous  estimates  of  prospective  yields  to  be  too  optimistic. 
Both  in  Canada  and  in  most  countries  of  Europe  prospects  have 
declined  and  total  yields  are  recognized  to  be  much  inferior  to  those 
of  a  year  ago.  On  August  1  harvest  in  Europe  had  in  its  northward 
progress  reached  the  north-central  latitudes  of  the  great  wheat  belt, 
and  considerably  over  half  the  European  crop  was  either  thrashed 
or  stacked.     Current  estimates,  therefore,  relate,  on  the  one  hand,  to 
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grain  actually  reaped  and,  on  the  other,  to  growing  crops  to  be 
harvested  in  August  and  September. 

In  most  countries  where  cutting  has  been  finished — notably  in 
Italy,  southern  France,  Hungary,  Koumania,  the  Balkan  States,  and 
south  Russia — harvesting  operations  were  interrupted  by  frequent 
torrential  rains;  prospective  yields  were  thereby  somewhat  reduced 
ana  the  quality  of  much  grain  impaired. 

The  Italian  and  Hungarian  Governments  have  reduced  previous 
forecasts  of  production  each  by  upward  of  7  million  bushels;  the 
former  now  puts  its  crop  at  172,694,000  bushels,  against  180,042,000 
a  month  ago;  and  the  latter  at  125,400,000  bushels,  as  compared  with 
an  estimate  in  early  July  of  133,916,000.  The  outturn  of  these 
countries  last  year  was,  respectively,  214,405,000  and  151,346,000 
bushels. 

The  Spanish  crop,  according  to  the  recent  official  preliminary 
figures,  is  120,313,000  bushels;  although  almost  8  million  bushels 
larger  than  that  of  1913,  the  yield  is  still  10  milhon  bushels  below  the 
average  ol  the  past  five  years.  In  the  southern  half  of  France,  the  wet 
harvest  has  impaired  the  quality  of  a  crop  that  was  already  acknowl- 
edged to  be  of  very  moderate  proportions. 

Roumanian  yields,  which  up  to  harvest  were  generally  believed  to 
approximate  the  80  million  bushel  total  of  last  year,  are  unofficially 
reported  disappointing,  both  as  to  quantity  and  quality,  and  to 
promise  little  more  than  80  per  cent  of  the  original  expectation. 
Meager  unofficial  returns  from  Bulgaria  and  Ser\ia  also  indicate 
results  not  at  all  satisfactory. 

In  European  Russia  the  Central  Statistical  Committee,  with  the 
aj)pearance  of  the  plants  on  July  1  as  a  basis,  has  forecast  a  pro- 
si)octive  harvest  of  spring  wheat  in  the  63  governments  at  390,388,000 
bushels  and  of  the  \\inter  variety  at  297,044,000— a  total  of  687,432,000 
bushels.  As  the  corresponding  jdelds  of  the  two  varieties  last  year, 
as  finally  returned,  were,  respectively,  542,294,000  and  295,453,000 
bushels — a  total  of  837,747,000  bushels — the  July  1  prospect  was  that 
the  volume  of  the  1914  crop  would  be  inferior  to  the  banner  yield  of 
1913  by  150,315,000  bushels,  the  shortage  being  entirely  in  spring 
wheat.  No  later  forecast  has  been  issued,  but  it  is  generally  believed 
that  meteorological  conditions  since  July  1 — torrential  rains  during 
winter-wheat  harvest  in  the  south  and  prolonged  drought  in  spring- 
wheat  regions — have  consideiably  diminished  the  prospect  presented- 
in  midsummer. 

In  those  latitudes  of  Europe  where  wheat  is  yet  to  bo  harvested  the 
])lants  during  July  generally  made  seasonable  development.  On 
August  1  former  prospects  of  yields  were,  for  the  most  part,  fully 
maintained.  In  the  United  Kingdom  the  promise  is  officially 
described  as  for  a  slightly  better  than  average  crop,  and  in  the  more 
northerly  latitudes  of  continental  Europe  meteorological  conditions 
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have  been  generally  favorable  to  the  maintenance  or  even  to  the 
improvement  of  the  moderate  prospects  of  a  month  ago.  The  dis- 
turbed political  conditions,  however,  are  enforcing,  in  the  midst  of 
harvest,  widespread  abandonment  of  the  fields  by  the  male  popula- 
tion of  military  age,  and  the  saving  of  standing  wheat  and  other 
unharvested  crops  promises  to  devolve  largely  upon  female  and 
youthful  labor.  Although  the  stress  of  urgent  necessity  will  be  a 
powerful  influence  against  permitting  waste,  the  effect  of  these 
unusual  harvest  conditions  upon  ultimate  yields  is  for  the  present 
problematical. 


COTTON  CONDITION,  JULY  25,  1914,  WITH  COMPARISONS. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates 
estimates,  from  the  reports  of  the  correspondents  and  agents  of  the 
Bureau,  that  the  condition  of  the  cotton  crop  on  July  25  was  76.4 
per  cent  of  a  normal,  as  compared  with  79.6  on  June  25,  1914,  79.6 
on  July  25,  1913,  76.5  on  July  25,  1912,  and  80.0,  the  average  on 
July  25  of  the  past  10  years. 

Table  4. — Comparisons  of  conditions  of  cotton  by  States. 


July  25, 
1914. 

June  25, 
1914. 

July  25— 

1912 

85 
80 
75 
68 
75 

73 
68 
76 
84 
74 

71 

80 
99 

State. 

1913 

10-year 
average. 

Vinrinia 

89 
86 
79 
82 
86 

81 
79 
76 
71 
72 

73 

75 

75 

100 

86 
82 
81 
83 
86 

88 
81 
81 
74 
80 

79 

93 

79 

100 

81 
77 
75 
76 
82 

79 
77 
79 

81 

87 

90 

86 

81 

100 

82 

North  Carolina 

80 

South  Carolina 

79 

Georgia. 

M) 

Florida 

.S3 

Alabama 

79 

Mississippi 

77 

Ix)uisiana... 

77 

Texas 

M 

ArkansM . 

81 

Tennefisee 

S3 

Missouri 

84 

Oklahoma 

82 

California 

V'nited  States 

76.4 

79.6 

79.6 

76.5 

80.0 

Table  5. — Condition  oj  cotton ,  monthly,  and  estimated  yield  per  acre  for  the  past  10  years. 


Year. 


1913 

1912 

1911 

1910 .-. 

1909 

1908 

1907 

1906 

19a5 

1904 

Average  1904-1913 


May  25. 

Juno  25. 

July  25. 

79.1 

81.8 

79.6 

78.9 

80.4 

76.5 

87.8 

88.2 

89.1 

82.0 

80.7 

75.5 

81.1 

74.6 

7L9 

79.7 

81.2 

83.0 

70.5 

72.0 

75.0 

84.6 

83.3 

82.9 

77.2 

77.0 

74.9 

83.0 
8).4 

88.0 

91.6 

SO.  7 

80.0 

Aug.  25.     Sept. 


25. 


68.2 
74.8 
73.2 
72.1 
63.7 
76.1 
72.7 
77.3 
72.1 
84.1 


64.1 
69.6 
71.1 
65.9 
58.5 
69.7 
67.7 
71.6 
71.2 
75.8 


Yield 
per  acre. 


ISL'.  0 

IW. ') 
207.7 
170.7 

i.vi.a 

104.9 
17S.  3 
202. 5 
1S»5. 1 
204. 0 


73.4 


68.5 


1»<7.2 
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APPLE-CROP  FO&ECAST. 


Forecast  of  a  production  of  210,000,000  buahela  of  apples  is  made 
from  reports  of  the  condition  of  the  crop  on  August  I,  which  indi- 
cated 61.3  per  cent  of  a  normal,  compared  with  54.3,  the  average 
of  the  past  10  years.  The  estimate  of  production  last  year  ia 
145,000,000  bushels,  two  years  ago  235,000,000  bushels,  three  yeare 
ago  214,000,000,  four  years  ago  142,000,000;  and  five  years  ago,  the 
Census  report  indicates  a  production  of  146,000,000.  On  page  32  is 
given  a  table  showing,  by  States,  the  forecast  this  year,  the  estimated 
production  yearly  for  1910  to  1913,  inclusive,  and  the  mean  price  to 
producers  in  the  three  months  of  lieavy  marketing,  September, 
October,  and  November.  Below  is  given  for  the  United  States  and 
important  apple  States  the  Census  reports  of  production  in  1899  and 
1909,  the  forecast  for.1914,  an<l  cstimnte  of  production  in  intervening 
years. 

AppUr.  PTodtiction  1899-19H  in  Unittd  Stalet  anj  imporlant  States;  1S99  and  1909 
Census  figarm:  1914  Jiffuret.  forecasts  from  ecmdition  reports  August  1;  other  years, 
estimates  made  from  percentages  applied  to  Census  batit. 


nJ 

210,300     S,«0 

^.m 

,.,» 

-Pi^AD  LOTS. 

-..-  gimientsof  apples 

"'v,  1914)  by  the 

■"'.  to  wholesale 

''rancisco,  and 
}Z'  000  barrels 

...       1   i.      -xrlond  lots 
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DURUM- Wl^AT  EXPORTS. 

According  to  reports  made  to  the  Bureau  of  Crop  Estimates, 
11,785,000  bushels  of  durum  wheat  were  exported  from  the  United 
States  during  the  year  ending  June  30,  1914,  a  decrease  of  about 
3,700,000  bushels  compared  with  1913,  and  the  receipts  of  durum 
wheat  at  five  leading  primary  markets  amounted  to  20,625,000 
bushels,  or  about  2,000,000  less  than  in  1913.  Durum  formed  16.4 
percent  of  all  wheat  received  at  those  markets  in  the  fiscal  year  ending 
June  30,  1910,  11.1  in  1911,  3  in  1912,  7.2  in  1913,  7.9  per  cent  in  1914, 
and  ,this  variety  formed  39.3  per  cent  of  all  wheat  (excluding  flour) 
exported  from  the  United  States  in  1910,  13.8  in  1911,  6.1  in  1912, 
16.9  in  1913,  and  12.8  per  cent  in  1914. 

Quotations  at  Minneapolis  show  the  prices  per  bushel  of  Nos.  1  and 
2  durum  wheat  were  from  1  to  4  cents  higher  than  the  same  grades  of 
Northern  wheat  for  September,  1912,  and  from  January  to  May,  1913. 
For  June  and  July,  1913,  the  prices  of  Nos.  1  and  2  grades  of  both  va- 
rieties were  the  same.  From  October  to  December,  1912,  and  from 
August,  1913,  to  July,  1914,  the  price  per  bushel  of  Nos.  1  and  2 
gracJes  of  Northern  wheat  ranged  from  1  to  4  cents  higher  than  the 
corresponding  grades  of  dunun. 


Table  6. 


■Diurum  nh^at:  Exports  from  the   United  States  and  receipts  at  Jive  leading 
primary  marketSy  during  the  years  ending  June  SOy  1910-1914. 

[From  reports  made  to  the  Bureau  of  Crop  Estimates.) 


Item. 


Year  ending  June  30 — 


1910 


Exported  from:  Bus?ieU. 

Baltimore 948, 000 

Boston 540, 000 

Duluth,  viaCanada i    5,013,000 

Galveston :         72,000 

New  Orleans 27, 000 

New  York 7,725,000 

2,576,000 
845,000 


Phfladelphia. 
rortlancl,  Me. 


Total 18,345,000 


Received  at: 

Chicago '833,000 

Duluth ■  21,927,000 

Mhmeapolis i  11, 194, 000 

Omaha 1     «  256, 000 

St.  Louis «552,000 


Total,  5  cities. 


34,762,000 


1911 


Bu*heU. 
150,000 
362,000 

2,481,000 


158,000 
123,000 


3,274,000 


1,151,000 

6,807,000 

11,232,000 

«  242, 000 

•332,000 


19,764,000 


1912 


Bushels. 
8,000 
46,000 
45,000 


1,569,000 
184,000 


1,852,000 


472,000 

3,074,000 

2,157,000 

75,000 

62,000 


5,830,000 


1913 


BushfU. 
382,000 


1,210,000 


11,215,000 

2,141,000 

507,000 


15.461,000 


472,000 

14,419,000 

6,590,000 

«207,000 

851,000 


22,639,000 


1014 


Bushfls. 
3S9,  000 
3l\000 
2, 44S, 000 


6, 920. 000 

1,56S,()00 

142, 000 


11,785,000 


673,000 

14,215,000 

4,720,000 

»  379, 000 

638,000 


20,625,000 


'  Six  months,  July- December,  1909. 

*  Estimated  from  reported  number  of  carloads  by  assuming  an  average  of  1,200  bushels  per  car. 


SUGAR-BEET  FORECAST. 


The  condition  of  sugar  beets  August  1  was  92.4  per  cent  of  a  normal. 
This  forecasts  a  yield  per  acre  of  about  10.3  tons.  The  actual  outturn 
will  likely  be  above  or  below  this  amount,  according  as  conditions  to 
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harvest  are  better  or  worse  than  usual.  A  yield  of  10.3  tons  on  the 
estunated  planted  acreage,  520,600  acres,  amounts  to  5,362,000  tons; 
but  there  is  usually  some  abandonment,  the  average  in  recent  years 
being  10  per  cent.  Assuming  an  average  abandonment  of  10  per 
cent,  there  would  result  about  4,826,000  tons  of  sugar  beets.  The 
production  in  1913  was  5,659,000  tons;  in  1912,  5,224,000;  in  1911, 
5,062,000;  and  in  1910,  4,047,000  tons. 


CLOVER  SEED  IN  OREGON. 

Within  recent  years  the  growing  of  clover  for  seed  has  become 
quite  an  important  industry  in  western  Oregon.  The  1913  seed  crop 
was  probably  in  excess  of  2,000,000  pounds,  and  the  greatly  increased 
acreage  in  1914  would  normally  have  largely  increased  the  total  pro- 
duction for  1914.  But  there  has  been  a  great  amount  of  damage 
from  the  clover  midge,  working  in  the  head,  and  the  clover  root 
borer,  affecting  the  crowni  of  the  plant.  A  very  considerable  portion 
of  the  crop  intended  for  seed  mil  not  be  worth  harvesting  for  that 
purpose,  and  as  it  has  been  allowed  to  get  beyond  the  proper  stage 
of  ripeness  for  hay,  will  have  very  little  value  for  that  purpose. 

The  damage  is  not  at  all  uniform.  Wliere  some  fields  are  practi- 
cally ruined,  only  a  few  miles  away  the  fields  generally  appear  to  be 
in  good  condition.  Quite  a  little  hulling  has  already  been  done,  and 
yields  of  six  and  seven  bushels  of  red  clover  seed  per  acre  have  been 
obtained.  The  alsike  variety  seem  to  ^deld  even  better  than  the  red. 
In  Linn  County,  wliich  is  proba])ly  the  heaviest  clover  seed  producing 
county  in  the  State,  dealers  estimate  that,  notwithstanding  the 
iucrccised  acreage,  the  production  will  probably  be  not  more  than  one- 
half  that  of  last  year. 

TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  decreased  about  0.1  per  cent  during  July;  in  the  past 
0  y(»ars  the  price  lev(>l  has  decreased  during  July  0.1  per  cent. 

On  August  1  the  index  figure  of  crop  prices  was  about  9.7  per  cent 
liigher  than  a  year  ago,  but  7.0  per  cent  lower  than  2  years  ago  and 
1 .3  per  cent  lower  than  the  average  of  the  past  G  years  on  August  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for  meat 
animals  increased  2.6  per  cent  during  the  month  from  June  15  to 
July  15,  wliich  compares  with  an  increase  of  0.9  per  cent  in  the  same 
period  a  year  ago,  an  increase  of  1.0  per  cent  2  years  ago,  an  increase 
of  1 .4  per  cent  8  years  ago,  and  a  decrease  of  4.2  per  cent  4  years  ago. 

From  December  15  to  July  15  the  advance  in  prices  for  meat  ani- 
mals has  been  8.2  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  13.0  per  CL>nt,  and  2  3'ears  ago  17.9  per  cent, 
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while  3  years  ago  there  was  a  decline  in  price  of  11.1  per  cent  du 
this  period. 

On  July  15  the  average  (weighted)  price  of  meat  animals — h 
cattle,  sheep,  and  chickens — was  $7.41  per  100  pounds,  which  c 
pares  with  $7.25  a  year  ago,  $6.33  two  years  ago,  $5.52  three  y 
ago,  and  $6.98  four  years  ago  on  July  15. 

A  tabulation  of  prices  is  shown  on  pages  34  and  35. 


SUPPLY  OF  CATTLE  HIDES. 

By  George  K.  Holmes. 

About  one-third  of  the  cattle  hides  treated  in  the  leather  mi 
facturing  industries  of  this  country  five  years  ago  were  impo 
from  other  countries.  In  the  meantime  the  number  of  cattle 
the  farms  and  ranges  of  the  United  States  has  diminished,  the  < 
sumption  of  hides  has  increased,  and  a  present  European  war 
affected  the  international  trade  in  hides,  so  that  the  industries 
tan  and  otherwise  treat  cattle  hides  and  use  their  leather  are  fa 
uncertainties  in  the  supply  of  the  raw  material. 

According  to  the  census  report  on  the  leather  manufactu 
industries,  20,516,332  cattle  hides  were  treated  in  1909,  of  wl 
13,764,686  were  taken  off  the  cattle  of  this  country,  leaving  appr 
mately  one-third  of  the  consumption  to  be  supplied  by  for 
countries.  The  cattle  slaughter  of  that  year,  according  to  the  cci 
report  on  agriculture  and  on  slaughtering  and  meat  packing, 
13,611,422,  but  this  number  did  not  include  an  apparent  150 
cattle  that  died  from  accident  and  disease. 

The  imports  of  hides  into  this  country  are  reported  in  pounds 
not  in  number  of  hides,  and  no  fairly  good  estimate  of  such  nun 
can  be  made,  for  the  reason  that  the  imported  hides  are  both  d 
and  wet,  or  salted,  with  no  separation  in  the  report;  and  furtherm 
the  hides  are  derived  from  many  countries,  the  cattle  of  which  > 
in  average  size,  and  some  buffalo  hides  are  included.  In  the  ; 
ending  June  30,  1909,  the  imported  cattle  hides  weighed  192,252 
pounds,  to  use  a  round  number,  a  quantity  that  far  exceeded 
previous  record,  and  in  the  next  year  the  imports  amounted  to 
remarkably  high  total  of  318,002,000  pounds.  Apparently 
resulted  in  an  overstocking  of  the  market,  beca^use  in  the  foUov 
year,  1911,  the  unports  fell  to  150,028,000  poimds.  For  1910 
1911  combined,  the  average  yearly  imports  were  234,015,000  pou 
The  import  record  continued  to  be  broken  year  by  year,  and  ct 
hides  weighing  251,013,000  pounds  were  received  in  1912,  « 
which  268,042,000  pounds  were  received  in  1913,  and  279,769 
pounds  in  1914. 

From  1909  to  1914  the  imported  cattle  hides  iiu^reased  45.5  per  < 
in  weight,  and  the  number  of  cattle  on  farms  declined  from  61,804 
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ill  1910,  as  ascertained  in  tlie  census,  to  57,592,000  &s  estimated  by 
the  Bureau  of  Crop  Estimates  of  the  Department  of  Agriculture,  & 
decline  of  8.4  per  cent.  It  may  bo  roughly  computed  from  the  fore- 
going figures  that  the  imported  cattle  hides  have  reached  over  two- 
fifths  of  the  consumption,  but  less  than  one-half.  The  supply  from 
foreign  countiies,  therefore,  has  been  a  matter  oi  increasing  moment^ 
independent  of  conditions  of  war. 

As  the  trade  statistics  are  expressed,  the  various  countries  that  sup- 
ply hides  to  the  United  States  often  vary  much  in  importance  from  year 
to  year.  The  reason  for  thb  ia  largely  a  roundabout  and  indirect 
transportation  in  the  ships  of  the  United  Kingdom,  Germany,  France, 
and  other  countries.  According  to  the  record  in  this  country,  25  per 
cent  of  the  weight  of  hides  imported  in  1913  came  from  Argentina, 
15.5  per  cent  from  Canada,  1 1  per  cent  from  Mexico,  8.5  per  cent  from 
European  Russia,  7.5  per  cent  from  France,  3.7  per  cent  from  Ger- 
many, 3.2  per  cent  from  the  United  Kingdom,  2,7  per  cent  each  from 
Uruguay  and  the  Netherlands,  2.6  per  cent  from  Belgium,  2  per  cent 
from  Colombia,  1.7  per  cent  from  Venezuela,  1.1  per  cent  from  Cuba, 
and  comparatively  insignificant  quantities  from  other  countries.  The 
countries  mentioned  supplied,  on  the  face  of  the  record,  about  nine- 
tentbs  of  the  imports  of  cattle  hi<les. 

The  cattle  hides  that  came  from  Belgium,  France,  Germany,  Euro- 
pean Russia,  and  tho  United  Kingdom  in  1013  were  25.5  per  cent  of 
the  total  imports  of  hides,  and  about  one-ninth  of  the  consumption. 
These  fractions  would  be  larger  if  all  tho  cattle-hide  imports  carried 
in  the  ships  of  tho  countries  mentioned  could  be  stated.  (See  Table 
7  for  details  of  statement  of  imports  of  cattle  hides  from  principal 
countries  from  1909  to  1914.) 

Table  7, — Imports  of  vatUe  hides  into  the   UniUd  SlaUs,  by  prinHpal  eounlritt /roin 

vhich  roneigned. 

[From  DarcBU  ot  Foreign  and  DoinaBfte  Commert*.    OOOomltMrt  (rem  pounds  ot  Imports.] 


Fiscal  yr 

Couniry  ocJ  iiorlod. 

.^ 

.,0 

1911 

1012 

1913 

1.4 

"■5" 

July  Lo  Deo.,  citenilw  jbu 

PaUMdt. 

iM'.m 

POffai,. 
Vli.ffA 
143,349 

PMna*. 
99,142 

Pimnd: 

iihIsh 

Poamb. 
107,  IKl 
17Z,i§7 

l»,2S3 

318,004 

\io.m 

251,013 

2US,H3 

a79,7H» 

IS,  sea 

IS 

11 

1,™ 

*!:S 

l,9H 

3^462 

M.TTO 

a,3M 

AS 

7M7 
4,«6t 
28.103 

b:m4 

t;!iW 
J,V44 

11 

United' KtagioSi 

52SS. 
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Apart  from  such  changes  as  may  be  made  in  the  world's  supply  of 
cattle  hides  by  the  European  war,  changes  in  the  distribution  of  that 
supply  may  be  expected.  Statements  of  the  exports  and  imports  of 
cattle  hides  from  and  to  principal  countries  in  1912  may  be  found  in 
Tables  8  and  9.  To  the  total  exports  of  all  countries,  Argentina  con- 
tributed 18.9  per  cent  in  1912;  British  India,  9.9  per  cent;  Germany, 
8.7  per  cent;  Russia,  8.6  per  cent;  Brazil,  6.2  per  cent;  France,  6.0 
per  cent;  the  Netherlands,  5.0  per  cent;  Uruguay,  3.7  per  cent; 
China,  3.4  per  cent  (buffaloes) ;  Austria-Hungary,  3.3  per  cent;  Italy, 
2.7  per  cent;  Mexico,  2.5  per  cent;  the  United  Kingdom,  2.4  per  cent. 

Some  of  these  countries,  however,  exported  great  quantities  of 
cattle  hides  that  they  had  imported.  In  the  world's  hnport  trade  in 
cattle  hides  in  1912  the  share  of  Germany  was  22.5  per  cent;  the 
United  States,  21.8  per  cent;  Belgium,  12.9  per  cent;  France,  8.2 
per  cent;  the  United  Kmgdom,  7.6  per  cent;  Russia,  5.5  per  cent; 
Austria-Hungary,  5.0  per  cent;  the  Netherlands,  5,0  per  cent;  Italy, 
3.2  per  cent. 

Upon  subtracting  the  exports  of  cattle  hides  from  the  imports  for 
principal  importing  countries  for  1912,  it  appears  that,  while  Germany 
imported  a  greater  quantity  of  hides  than  any  other  country,  the 
United  States  being  next  in  order,  the  exports  from  Germany  were 
so  much  greater  than  those  from  the  United  States  that  the  net  im- 
ports of  this  country  far  exceed  those  of  Germany  and  are  much  more 
than  those  of  any  other  prominent  importing  country.  Although 
Austria-Hungary,  Belgium,  France,  Italy,  the  Netherlands,  and  the 
United  Kingdom  figure  largely  in  the  export  trade  in  cattle  hides,  in 
reality  they  are  all  countries  of  deficiency,  and  their  national  con- 
sumption depends  on  foreign  countries  for  a  large  contribution. 

In  the  absence  of  an  increase  in  the  world's  supply  of  cattle  hides, 
it  is  evident  that  the  supply  of  the  United  States  from  foreign 
countries,  under  European  war  conditions,  is  subject  to  diversions  and 
interruptions.  A  great  portion  of  the  imports  have  come  in  the  sliips 
of  other  countries,  and  some  of  the  more  prominent  of  those  countries 
are  unable  to  continue  the  service.  If  the  United  Statep  or  other 
countries  supply  a  substitute  service,  cattle  hides  will  continue  to  be 
imported,  presumably  at  least  in  usual  quantities  and  as  required. 
Indeed,  assuming  that  war  conditions  in  other  countries  are  reducing 
the  consumption  of  cattle  hides  in  those  countries,  at  least  for  reexport 
in  manufactured  goods,  it  follows,  in  the  absence  of  a  diminution  in 
the  world's  supply  of  cattle  hides,  that  a  large  share  of  the  supply 
may  be  available  to  the  United  States  if  the  means  of  ocean  transpor- 
tation are  sufficient. 
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Table  8. — Exports  of  cattle  hides  from  principal  countries  in  1912. 
[Yearbook  of  the  U.  S.  Department  of  Agriculture;  000  omitted.] 


Country. 


Argentina 

Austria-Himgary 

Brazil 

British  Ind  ia 

British  South  Africa 

China  (buffalo) 

Chosen  ( Korea) 

Cuba  (1911) 

Egypt  ( 1911 ,  including  camel) 

France  (large) 

Germany 

Italy 

Mexico 

Netherlands 

New  Zealand 

Peru(1911) 

Russia  (large  and  small  hides) 

Singapore  (191 1) 

Spain  (unclassified) 

Sweden  (1911) 

Switzerland 

United  Kingdom 

United  States 

Uruguay  (1910) 

Venezuela 

Other  countries  (inchiding  buffalo). 


All  countries  (including  buffalo) . 


Total. 


Quantity,     ^f  total. 


Pounds. 
242,993 
42,846 
79,927 
127,446 
20,595 
43,920 

4,448 
14,248 

6,889 
77,828 
111,671 
35,203 
32,635 
64,649 

4,544 

4,461 
110,614 

5,111 

8,202 
28,588 
15,897 
30,447 
20,514 
48,045 

7,426 
98,510 


1,287,657 


18.9 
3.3 
6.2 
9.0 
1.6 
3.4 

.4 
1.1 

.5 
6.0 
8.7 
2.7 
2.5 
5.0 

.4 

.4 
8.6 

.4 

.6 
2.2 
1.2 
2.4 
1.6 
3.7 

.6 
7.7 


100.0 


Dried. 


Pounds. 
69,469 
8,253 
16,316 


21,645 


28,065 
"i8,'566" 


Wet,  or 
salted. 


Pound*. 
173,5^4 
34,503 
63,611 


43,004 


523 


29,485 


Table  9. — Imports  of  cattle  hides  into  principal  countries  in  1912. 
[Yearbook  of  the  U.  S.  Department  of  Agriculture;  000  omitted.] 


Country. 


Austria-Hungary 

Belgium  (wet) 

British  India 

Finland  (1911) 

France  (large) 

Germany  (including  buffalo) 

Greece  (unclassified) 

Italy 

Japan 

Netherlands 

Norway 

Portugal 

Roumania  (1911,  including  buffalo).... 

Russia 

Singapore  ( 1911,  unclassified) 

Sweden  (1911) 

United  Kingdom  (including calfskins) 
United  States  (including  buffalo)....'.. 
Other  countries  (including  buffalo) 

All  countries  (including  buffalo) 


Total. 


Quantity. 


Pounds. 

72,883 

186,116 

21,174 

7,123 

118,578 

325, 167 

5,257 

46,517 

5,674 

72,321 

15,189 

7,576 

8,629 

79,773 

7,835 

23,845 

110.615 

314, 478 

16,892 


1,445,642 


Per  cent 
of  total. 


5. 

12. 

1. 

s! 

22. 


5. 
1. 


1. 

7. 

21. 

1. 


100.0 


Dried. 


Pounds, 
37,877 


3,186 
'88,"52i' 


35,791 
3,475 
7,398 


Wet,  or 
salted. 


Pounds, 
35,006 
186,116 


6,861 
"i8,"5U 
167,' 24i" 


3,937 
'236,'640 


96,530 

11,714 

178 


72,912 

"5*334 

'267,237 
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No  increase  in  the  world's  supply  of  cattle  hides  from  increased 
production  would  seem  now  to  be  indicated,  without  a  slaughter  of 
breeding  stock.  The  herds  of  the  principal  surplus  countries  are 
about  stationary  in  numbers.  While  they  are  gradually  increasing 
in  Canada,  New  Zealand,  and  Uruguay,  a  stationary  condition  or 
diminishing  tendency  exists  in  Argentina,  Australia,  Cuba,  Mexico, 
Eussia,  and  the  United  States.  Table  10  maybe  examined  for  an 
understanding  of  the  drift  of  cattle  production  in  principal  surplus 
hide  countries  and  the  United  States. 

Table  10. —  Xumlxr  o/rallU  in  uUcUd  rountrUi  at  a  certain  daU  in  tptei/ied  i/cara. 
[CatllG  not  OD  tetnas  and  ranges  Included  for  some  caimlrloa,  unllonnly  for  oil  years.  ] 


Counlcy  v"!  )'«ir. 

''SSS^"' 

Caaatn  mad  feet. 

Numbetof 

c™„„.^. 

Numb.T  of 
cmtle. 

A»<=«m»*. 

CANADA — COnld ' 

!>11 

8,SKI.«fl 

1SB9 

Jjw 

21 
X 

X 

701,526 
M7,»00 

i',l"l!j5S 

iS!?- ::::::::: 

cau,«,A. 

3..«S,0«0 

iBia 

J,S0O.OO0 

1900 

2S.S4I,«0 

CDBA. 

2:*M;7flo 

3,'212!oIl7 
a.82»,i6S 

i 

sii.Bir 
ita.32S 

S2si33l 

ltA.7U 
SM.9M 

-™  — 

»«>C<,. 

iBiolAprms."!!!!:! 

6.1«.»7 

NEW  IBALAND. 

II 

'.«0;ft63 
,Ge3,S47 

.736.  SEO 
,810, 93« 

DKUOUAT. 
1000. 

30.709.000 

S,IM,G02 

UtMt  and  beat  «U- 

v.™^ 

iSS 

MS 

' 

The  diminishing  marketings  of  cattle  since  1907,  and  especially 
since  1910,  in  Chicago,  Kansas  City,  Omaha,  St.  Louis,  Sioux  City, 
St.  Joseph,  and  St.  Paul,  tell  the  tale  of  a  diminishing  hide  production 
in  this  country.  As  Table  11  shows,  the  number  of  cattle  received 
at  those  markets  in  1900  was  7,179,344,  and  the  number  steadily 
increased  to  9,590,710  in  1907.  There  was  a  marked  decline  to 
8,827,360  cattle  in  1908,  followed  by  a  gain  in  the  next  two  years, 
but  since  the  marketing  of  9,265,408  cattle  in  the  cities  named  in  1910 
the  decline  has  been  rapid  to  7,904,552  cattle  iir  1913.  During  the 
first  half  of  1912  the  receipts  of  cattle  at  these  cities  were  3,268,228; 
of  1913,  3,324,201;  and  of  1914,  2,994,501  cattle. 
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Table  11. — Marketings  of  cattle  and  calves. 
[Combined  receipts  Bt  Chicago,  Kansas  City,  Omaha,  St.  Louis,  Sioux  City,  St.  Joseph,  and  St.  Paul.) 


Year. 


1900 
1901 
1902 
1903 
1904 

1905 
1906 
1907 
1908 
1909 


Number. 

Cattle. 

Calves.* 

7,179,344 
7,708.839 
8,375,408 

8,878,789 
8,090,699 

9,202,083 
9,373,825 
9,590,710 
8,827,360 
9,189,312 

« 304,310 

«  356, 952 

517,702 

550,559 

513,034 

730,639 
796,798 
834,781 
854,687 
868,564 

Year. 


1910 

1911 

1912 

1913 

Jan.  to  June 
1912.... 
1913.... 
1914 


Number. 


9,265,406 
8,768,456 
8, 159, 888 
7,904,552 


3,268,228 
3,324,201 
2,994,501 


981,309 
975, 176 
909,526 
740,662 


477,465 
371,662 
345,783 


»  Receipts  at  Chicago,  Kansas  City,  St.  Joseph,  St.  Paul,  and  Sioux  City.    No  returns  for  Omaha  and 
St,  Louis. 
« No  data  for  Sioux  City. 

The  trend  of  the  calf  slaughter  in  this  country,  which  has  been 
regarded  as  excessive  in  recent  years,  is  shown  in  Table  11  by  the 
receipts  of  calves  at  the  seven  cities  mentioned  from  1900  to  1913  and 
during  the  first  half  of  1912,  1913,  and  1914.  From  1902,  when 
517,702  calves  were  received,  the  receipts  increased  to  981,309  in  1910, 
or  nearly  doubled  in  eight  years.  The  decline  during  the  three  years 
since  1910  has  been  more  marked  than  the  increase  during  the  three 
years  preceding.  During  the  first  half  of  1914  the  receipts  of  calves 
at  the  seven  cities  were  only  about  two- thirds  of  the  number  in  the 
first  half  of  1912.  While  farmers  may  be  raising  more  calves  to 
maturity,  it  may  be  true  on  the  other  hand  that  fewer  calves  are  bom. 

Apparently,  the  leather  industries  in  this  country  may  reckon  on  a 
diminishing  supply  of  cattle  hid(«  from  the  United  States  for  present 
purposes,  and  will  need  to  depend  on  a  redistribution  of  the  world's 
supply  in  international  trade,  not  only  for  any  increase  of  imports 
but  to  prevent  a  great  decrease. 


The  Fruit  Commissioner's  Branch  of  the  Canadian  Department  of 
Agriculture,  under  date  of  July  13,  1914,  reports  that  the  1914 
Canadian  apple  crop,  from  current  indications,  will  be  above  average, 
and  one  that,  with  proper  attention  given  to  distribution  and  mar- 
keting, will  return  to  the  growers  satisfactory  figures. 

On  April  1,  1914,  there  were  in  the  United  States  postal  service 
43,068  rural  free  delivery  routes  with  a  total  length  of  1,045,903  miles, 
and  12,090  ''star''  routes  having  a  total  length  of  154,427  miles; 
hence  more  than  1,000,000  mUes  of  coimtry  roads  are  traversed  regu- 
larly by  United  States  mails. 
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Tabls  16. — Polaloci:  Condition,  /oreeatt,  and  ptict,  Aug.  I,  1914,  vriHt  compariaont. 
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Table  17. — Flax,  ria,  and  tobacco:  Condition,  /oreeast,  and  pHet,  Aug.  1,  1914,  it 
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Table  24. — Avenxgnfor  the  United  States  of  prices  paid  to  producers  of  farm  products. 


Products. 


Hogs per  100  pounds 

Beef  cattle do.. 

Veal  calves do. . 

Sbeep. .  ............... .QO. . 

Lambs do.. 

M  ilch  cows per  head 

Horses do. . 

Honey,  comb per  pound 

Wool,  unwashed do. . 

Apples per  bushel 

Peaches do.. 

Tomatoes do . . 

Peanuts per  pound 

Beans per  Dushel 

Sweet  potatoes do. . 

Cabbages per  100  pounds 

Onions per  bushel 

Clover  seed do. . 

Timothy  seed do. . 

Allallaseed do.. 

Broom  com per  ton 

Cotton  seed do. . 

Hops per  pound 

Paid  by  farmers: 

(lover  seed. .  .per  bushel 

Timothy  seed do. . 

Alfalfa  seed do. . 

Bran per  ton 


July  15. 


1914 

1913 

$7.72 

S7.81 

6.38 

5.98 

7.80 

7.46 

4.75 

4.20 

6.55 

6.05 

59.67 

54.80 

137.00 

143.00 

.136 

.139 

.186 

.159 

.91 

.86 

1.20 

1.30 

1.67 

1.61 

.052 

.051 

2.22 

2.22 

.94 

.89 

2.66 

2.64 

1.70 

1.02 

8.12 

9.78 

2.32 

1.94 

6.92 

8.20 

88.00 

57.00 

22.78 

21.37 

.147 

.148 

9.79 

12.12 

2.99 

2.57 

8.29 

9.41 

26.36 

24.65 

1912  I    1911 


$6.64 

6.17 

6.33 

4.21 

6.74 

45.41 

142.00 

.139 

.189 

.82 

1.12 

1.27 

.049 

2.47 

1.13 

2.29 

1.14 

10.64 

5.96 

8.32 

85.00 

19.04 

.289 


12.82 

6.59 

10.07 

28.41 


15.92 

4.28 

6.74 

4.19 

6.42 

42.44 

139.00 

.137 

.154 

.95 

1.51 


.050 
2.23 
1.04 
2.93 
1.22 
8.83 
5.48 


68.00 
22.70 
.258 


25.80 


1910 


Aug.  15. 


1913 


$8.15 

4.84 

6.37 

5.47 

6.71 

42.86 

148.00 

.131 

.190 

.77 


.0521 
2.34 

.74 
2.27 
1.04 
7.17 


180.00 


$7.79 

6.91 

7.53 

4.32 

5.50 

54.78 

141.00 

.138 

.158 

.75 

1.26 

.96 
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2.11 
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2. 
1. 


15 
05 
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91.00 

20.24 
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6.62 

4.26 

6.60 

46.11 

142.00 

.137 

.188 

.68 

1.08 


.050 

2.40 

1.02 

1.88 

1.00 

9.80 

3.20 

8.58 

83.00 

18.02 

.188 


June  15. 


1914 


$7.43 
6.32 
7.09 
4.70 
6.47 
59.82 
136.00 
.138 
.184 
1.36 


.051 

2.23 

.92 

2.61 

1.41 

7.96 

2.23 

6.83 

88.00 

23.62 


25.22 


11.94 

11.78 

2.76 

3.89 

10.06 

10.07 

25.10 

27.41 

9.86 

2.98 

8.31 

27.76 


1913 


1912 


$7. 
6, 
7, 
4. 
6. 

66. 
146. 


61 

02 

53 

84 

36 

20 

00 

139 

156 

01 


.050 
2.23 

.91 
2.18 

.96 

9.77 

1.77 

8.08 

61.00 

21.54 

.141 


$6.65 

5.23 

6.33 

4.52 

6.02 

45.84 

145. 00 

.140 

.187 

1.08 


.052 

2.62 

1.11 

2.67 

1.55 

11.69 

6.68 

8.47 

79.00 

19.24 


12.47  13.49 
2.44  *  7.37 
9.73  '  10.25 

24.67  '  29.35 


Table  25. — Range  of  prices  of  agricultural  products  at  market  centers. 


Product  and  market. 


Aug.  1, 1914. 


July,  1914. 


June,  1914. 


July,  1913.        July,  1912. 


Wheat  per  bushel: 

No.  2  red  winter,  St.  Louis. . 

No.  2  red  winter,  Chicago 

No.  2 red  winter,  New  York » . 
Com  per  bushel: 

No.  2  mixed,  St.  Louis 

No.  2,  Chicago 

No.  2  mixed.  New  York  ^ . . . . 
Oats  per  bushel: 

No.  2,  St.  Louis 

No.  2,  Chicago 

Bye  per  bushel:  Na  2^  Chicago. . . 
Baled  hay  per  ton:  No.  1  timo- 
thy, Chicago 


$0.81  -40.82 
.871-    .88i 
•  WD  j"^    •  yo^ 

.77i-    .774 
.  74  -    .  74  J 


Hops,  per  pound:  Choice,  New 
York 

Wool  per  pound: 

Ohio  nne  unwashed,  Boston. 

Best  tub  washed,  St.  Louis. . 
Live  h(^  per  100  pounds:  Bulk 

of  sales,  Chicago 

Butter  per  pound: 

Creamery, extra,  New  York. . 

Creamery,  extra,  Elgin 

Eggs  per  dozen: 

Average  best  fresh,  New  York 

Average  best  fresh,  St.  Louis. 

Cheese  per  pound:  Colored,'  New 

York 


$a  76  -$a  91 
.77|-    . 
.88}-  L02 

.67-    .77J 
.67i-    .76 


.35-  .35 
.36i-  .37 
.  68  -    .70 

17.50-18.50 

.35-    .37 


.25- 
.32- 

.25 
.33 

8.40- 

8.80 

.29i- 
.28- 

.30 
.28 

.27- 
.19- 

.32 
.19 

.Hi- 

.Hi 

.35  -  .38i 

.341-  .3^ 

.55-  .72 

14.50  -laoo 

.35  -  .38 

.24-  .25 

.32-  .33 

8. 50  -  9. 50 

.26}-  .29J 

.26-  .28 

.  24  -  .31 

.18-  .19 

.14-  .141 


$a75f-$a97 

.  96}-  1. 10 

.68i-    .73J 
.68i-    .73i 


.36J-  .42* 

.361-  .40} 

,58  -  .67 

14.50 -1&  00 

.36  -  .40 

.22-  .25 

.30-  .33 

7. 80  -  8. 40 

.26i-  .28 

.26}-  .27J 

.22i-  .28 

.14  -  .18 

.13J-  .15 


$0.  S3  -$0. 90 

.  84  -    .96 

.  yoj—   .  yo^ 

.61}-    .66 
.  60  -    .  62i 


.32-    .51 
.37J-    .41i 
.61  -    .64i 

13.50-17.50 

.17-    .21 

.  20  -    .21 
.35  ir-    .35 

a  75  -  9.  40 

.  26  -    .28 


26 


-  .284 

-  .265 


.25  -    .33 
Ai\-    .17 

.13}-    .14 


$0.98  -$1.15* 

.97i-  l.ioj 

L06}-  1.19} 

.  69^—    .  77  J 
.«4-    .75 
.76}-    .81 

.  32  -    .51 

. 42  -    .57 
.  71  J-    .76 

17.50  -22.00 

.28  -    .38 

.22-    .24 
.35  -    .35 

7. 40  -  H.  20 

.  27  -    .  21k 
.  25  -    .  25i 

.23  -    .31 
.Ui-    .17 

.142-    .15} 


1  F.  o.  b.  afloat. 

•  September  colored— September  to  April,  inclusive;  new  colored  May  to  July,  inclusive;  colored  August. 
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WINTER-WHEAT    VARIETIES    FOR    THE    EASTERN 
UNITED  STATES. 

By  Clyde  E.  LcioHTy.  AgronomUt  in  Charge  of  Ea*tem  Wheat  Inve»Ugalions. 
INTRODUCTION. 

This  bulletin  deals  principally  with  the  soft  red  and  soft  white 
winter  wheats  adapted  to  the  eastern  half  of  the  United  States.  It 
is  necessary,  however,  in  discussing  the  kinds  of  wheat  grown  in  cer- 
tain of  the  States  in  this  section  to  deal  to  some  extent  with  the  h:inl 
red  winter  wheats  and  the  spring  wheats,  as  there  are  districts  in 
which  these  types  of  wheat 
may  be  grown  along  with 
the  previously  mentioned 
types.  There  are,  in  other 
words,  transition  zones  be- 
tween the  different  wheat- 
growing  districts  where 
either  of  two  types  cf 
wheat  may  do  about  equally 
well. 

The  section  of  the  United 
States  here  under  consid- 
eration (the  shaded  portion 
of  fig.  1)  comprises  mainly 
the  States  east  of  Nebraska, 
Kansas,  Oklahoma,  and  Texas  and  a  small  eastern  portion  o£  ench 
of  the  States  mentioned.  In  nearly  all  of  this  area  the  average 
annual  rainfall  is  at  least  30  inches,  and,  although  large  seasonal 
variations  occur,  the  area  is  generally  considered  as  humid.  The 
average  annual  rainfall  in  inches  is  shown  by  the  numbered  lines 
in  figure  1. 

Note. — Ot  Inlerest  in  the  wheat-growing  sectlooa  o(  the  eastera  TJolted  States.. 


bouDdaiies   H 

average  annual   rali 

the  numbered  liDes. 
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Many  varieties  of  wheat  are  being  grown  at  the  present  time  by  the 
farmers  of  this  part  of  the  United  States,  and  new  varieties  are  con- 
tinually being  originated  and  distributed  by  public  or:  privisle 
agencies.  The  same  variety  is  often  known  by  two  or  more  different 
names,  however,  and  the  actual  nimiber  of  distinct  varieties  13  much 
smaller  than  the  long  list  of  varietal  names  would  indicate.  The 
nimiber  of  distinct  varieties,  nevertheless,  is  large,  although  the  char- 
acters which  distinguish  them  are  often  minute  and  sometimes  not 
related  to  the  characters  which  make  the  varieties  valuable.  Care- 
ful study  and  considerable  time  are  required  in  order  to  learn  to  rec- 
ognize varieties,  and  comparative  tests  are  necessary  to  determine 

their  value. 

TESTING  VARIETIES. 

The  testing  of  varieties  of  wheat  has  always  been  an  important 
work  of  the  State  agricultural  experiment  stations  and  the  United 
States  Department  of  Agriculture.  In  such  tests  usually  a  large 
number  of  varieties  are  grown  under  conditions  as  nearly  alike  as 
possible,  for  the  purpose  of  determining  the  varieties  best  suited  to 
local  conditions. 

It  usually  has  been  impossible,  however,  to  find  any  one  wheat 
which  is  always  best  for  a  given  locality,  as  conditions  of  climate 
and. soil  cause  fluctuations  from  season  to  season.  About  the  best 
that  can  be  hoped  for  is  to  determine  several  of  the  varieties  which 
will  do  well  on  the  average  for  several  seasons.  The  variety  which 
gives  the  best  average  yield  is  usually  the  one  that  should  be  grown, 
and  not  one  that  yields  remarkably  well,  perhaps,  in  one  season  out 
of  many,  but  whose  average  yield  is  low.  The  recommendations  made 
are  based  principally  upon  the  results  set  forth  in  publications  by 
the  State  experiment  stations. 

NORTHWARD   ADVANCE    OF  WINTER  WHEAT. 

Since  the  introduction  of  the  hardy  varieties  of  wheat  from  south- 
eastern Europe  there  has  been  a  decided  northward  movement  of  the 
winter-wheat  area.  This  has  been  going  on  rapidly  in  recent  years. 
The  reasons  therefor  are  the  generally  larger  yields  of  winter  wheat, 
•ne  (1)  to  its  earlier  maturity,  thus  enabling  it  to  escape  hail,  hot 
• -ndi  disease,  etc.;  (2)  to  its  greater  drought  resistance;  and  (3) 
r     ..,    -of^^or  division  ^^    «b^r  TT'hi^>  it  allows  through  fall  seeding 


r-      in*'"  ^cfir^t 


H(.v*  ;s  shown  in  figure  2  and  the 

yj^ix  =how  an  advantage  of 
'XX.CV  .  -  ^orire  wheat.  The  re- 
ifinr  .^.i.     ^.,-  K      tdvantage  of  8.5 


WINTER  WHEAT  FOE  THE  EA8TEEN   STATES.  S 

bushels.  With  this  evidence  at  hand  it  is  seen  that  the  region  in 
which  winter  wheat  is  grown  should  be  extended  northward  as 
rapidly  as  possible,  making  use  of  the  hardy  varieties  and  more  hardy 
strains  as  these  are  developed,  and  that  the  spring  varieties  should  be 
used  only  in  cases  where  the  fall-sown  wheats  are  winterkilled  or 
where  winter-wheat  growing  has  been  found  by  trial  to  be  unprofit- 
iibie.  Large  plantings  of  winter  wheat  should  not  be  made  in  any 
locality,  however,  until  it  has  been  determined  by  tests  lasting  at 
least  three  years  whether  or  not  winter  wheat  will  succeed. 

TRANSITION    ZONES   IN    WHEAT   GBOWING. 

As  has  been  stated,  there  is  in  northern  Iowa  and  southern  Minne- 
sota a  transition  zone  b^ween  the  district  which  grows  only  winter 


wheat  and  the  district  which  grows  only  spring  wheat.  In  this  zone 
both  spring  and  winter  wheats  are  grown,  often  on  the  same  farm. 
This  same  condition  exists  in  northeastern  Nebraska. 

In  southern  Iowa,  southeastern  Nebraska,  eastern  Kansas,  central 
Oklahoma,  and  north-central  Texas  there  is  a  similar  transition  zone, 
[lie  two  types  of  wheat  being  the  hard  red  winter  wheats  of  the  Tur- 
key type,  that  arc  better  adapted  westward,  and  the  soft  red  winter 
wheats,  that  are  better  adapted  eastward.  This  transition  zone,  gen- 
erally speaking,  is  that  region  which  has  an  average  annual  rainfall 
of  about  30  to  35  inches. 
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HARD  RED  WINTER  WHEAT. 

The  hard  red  winter  wheats  are  of  the  Turkey  or  Crimean  type, 
represented  principally  by  the  Turkey,  Crimean,  Kharkof ,  and  Mala- 
kof  varieties.  All  of  these  are  usually  adapted  to  localities  in  which 
the  Turkey  variety  succeeds.  The  Kharkof  is  generally  considered 
to  be  more  hardy  than  the  Turkey  variety  and  consequently  better 
adapted  than  the  latter  to  northern  localities,  especially  in  the  north- 
ern parts  of  Illinois,  Iowa,  and  Nebraska  and  the  southern  parts  of 
Minnesota  and  Wisconsin.  Certain  selected  strains  of  the  Turkey 
wheat  seem  to  be,  however,  equally  as  hardy  as  the  IQiarkof.    There 


Fi(i.  3. — Map  of  tho  I'nited  States,  showing  the  acreage  of  common  Kpiing  wheat  gniwii 
In  1009.  Each  dot  represents  5,000  acres.  Each  county  having  over  2,500  acret  tad 
not  more  than  7,500  acres  has  one  dot,  from  7,500  acres  to  12,500  acres,  two  dotSi 
etc. 

are  also  strains  of  these  hard  wheats,  selected  at  several  State  experi- 
ment stations,  which  yield  much  better  than  the  unselected  seed  com- 
monly grown. 

SOFT  RED  WINTER  WHEAT. 

ISoft  red  winter  wheat  is  grown  in  all  that  part  of  the  United  States 
"here  wheat  is  grown  east  and  south  of  the  transition  zone  already 
-.scribed,  except  those  parts  of  the  North  Atlantic  and  New  England 
"here  white  wheat  or  spring  wheat  is  produced.  This  region 
Qies  d'  '^f^'^^^  into  northern  and  southern  sections;  but  this 
.  is  b?i^-  .•  ^1  "li^natic  cond'^^'^ns,  since  the  grain  produced 
l^o. .    ^.  ..       .     -^  -nnrV^^.j.    HflPerpnf.  fro^Ti  that  produced 


f  #»« 


^rvi 
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For  convenience  of  reference  only,  the  States  producing  red  winter 
wheat  will  be  grouped  under  the  following  heads: 

<1)  The  soutbem  section  nest  of  the  Mississippi  Rlyer,  wlilch  includes  enxt- 
eni  Oklahoma,  Arkansas,  Texas,  and  Louldana. 

(2)  The  southern  section  east  of  the  Mississippi  River,  which  includes  Ten- 
nessee and  Koctb  Carolina  and  the  States  southward. 

(3)  The  North-Central  States,  which  Include  Kentucbr  and  the  States  nortli- 
wHTd;  also  Missouri  and  port  of  Kansas. 

(4)  The  North  Atlantic  States,  which  Include  Virginia  and  the  States  nortli- 


Fio,    4. — Heads    o(   bearded    winter    wbc 

MedllerranpBD  (group  6)  ;  2,  VlrglQla  (group  71  ;  3,  Bearded  Winter 
4,  Early  fieneace  GlanI   (group  121. 


>  varieties  of  soft  red  winter  wheat. 

The  Southern  Section  Wbst  of  the  Mississippi  Rivke. 

Texas. — For  the   northern   part   of  Texas,  extending  southward 

three  or  four  tiers  of  counties  from  the  Red  River,  where  the  annual 

rainfall  amounts  to  about  30  inches  or  more,  bearded  wheats  of  the 
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Mediterranean  type  (fig.  4)  are  commonly  grown  and  give  on  the 
average  better  results  than  the  Turkey  wheats.  In  addition  to  the 
Mediterranean  variety,  the  Fulcaster  and  the  Ironclad  are  varieties 
of  soft  red  bearded  wheats  commonly  grown,  while  the  Poole,  Michi- 
gan Amber,  and  German  Emperor  (all  very  similar  to  each  other) 
are  good  soft  red  beardless  wheats.  The  area  to  the  west,  where  the 
rainfall  is  less  than  about  30  inches  annually,  is  included  in  the  hard 
winter-wheat  district,  and  the  Turkey  and  Kharkof  varieties  are 
more  certain  of  giving  a  good  crop.  Wheat  is  not  successfully 
grown  on  the  sandy  coastal  plains  of  Texas. 

Oklahoma. — Sibley  New  Golden,  Missouri  Bluestem,  Fulcaster, 
and  Mediterranean  (bearded  varieties),  and  Early  Red  Clawscm, 
New  Red  Wonder,  Red  Russian,  and  Fultz  (beardless  varieties)  are 
adapted  to  eastern  and  southern  Oklahoma,  where  the  annual  rainfall 
amounts  to  about  30  inches  or  more. 

Louisiana. — ^Wheat  has  generally  failed  when  grown  for  grain  in 
Louisiana,  and  it  can  not  without  I'eservation  be  recommended  as  a 
crop  to  farmers.  On  the  red  lands  of  northern  Louisiana,  however, 
wheat  is  one  of  the  best  winter  grazing  crops  and  in  favorable  seasons 
may  produce  a  profitable  yield  of  grain.  As  it  fits  well  in  systematic 
rotations,  wheat  may  often  be  profitably  grown  in  Louisiana  for  pas- 
ture, feed,  and  building  up  the  land.  The  following  varieties  of  soft 
red  winter  wheat  are  reported  as  having  yielded  well:  Pultz,  Bed 
May,  Harvest  King,  Fulcaster,  and  Purple  Straw.  Of  these  varieties 
the  Fulcaster  is  bearded,  while  the  others  are  beardless. 

Arkansas. — Conditions  for  wheat  growing  in  southern  Arkansas 
are  similar  to  those  of  northern  Louisiana.  On  the  high  lands  of  the 
northern  part,  however,  wheat  may  be  more  successfully  grown.  The 
varieties  giving  the  best  results  are  Kentucky  Bluestem,  Red  May, 
Fultz,  Fulcaster,  and  Sibley  New  Golden.  . 

The  Southern  Section  East  of  the  Mississippi  River. 

Mississippi^  Alabama^  Georgia^  and  Sovth  Carolina. — ^The  Purple 
Straw,  Bluestem    (Alabama  Bluestem  or  Georgia  Bluestem),  Ala- 
bama Red,  Georgia  Red,  Fultz,  and  Red  May  (beardless  varieties) 
^r\({  the  Fulcaster  (a  bearded  variety)  seem  to  be  the  best  for  gen- 
*    mowing  in  the  ^^'^^ral  and  northern  parts  of  Mississippi,  Ala- 

^h  Carolina.     Wheat  is  more  successfully 
nni     »r    ;;andy  soil ;  consequently  it  is  not 

.     ,aiis  of  those  States,  but  its  growing 

.   .^iedniont  region, 
.^^oftc'illy  grown  in  Florida, 
ti..  -aa.      '<  rather  well   suited  to  wheat 

-   inli*"  'TT'oin  Koir^T-  'ji^^fl        The  Poolc, 


^  ^orjTip 

»nr*      ^. 
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Fulcaster,  and  Mediterranean  varieties  are  recommended.  All  pro- 
duce flour  of  excellent  qoality.  The  Poole  is  beardless,  while  the 
other  two  are  bearded.  The  Nigger  and  the  Kansas  Mortgage  Lifter 
are  other  bearded  varieties  that  yield  well. 

North  Carolina. — ^The  Piedmont  and  moimtain  sections  of  North 
Carolina  are  suited  to  wheat  growing.  The  Purple  Straw,  Golden 
Chaff,  Harvest  King,  Bed  May,  Currell  Prolific,  and  Fultz  (beard- 


Fio.  S. — Heads  of  bcardleiB  winter  wheat.  repreBeoUtlre  ■>(  the  following  sroupii :  1. 
Fulti  <f[roup  1);  2,  Leap  Prolific  (eronp  1);  3,  Purple  Straw  (ironp  ]) ;  4,  Pook 
igToav  2)  ;  Q,  Uealy  {group  3>  ;  0,  DnwsoD  Oolden  CbaS  (group  10). 

less  varieties,  fig.  5),  and  the  Fulcaster,  Lancaster,  Dietz,  and  Ecd 
Wonder  (bearded  varieties)  are  some  of  the  well-known  sorts  which 
have  given  good  yields  in  this  State. 

The  Nobth-Ciontral  States. 

Eastern  Kansas. — For  eastern  and  southeastern  Kansas  it  has  been 
found  that  the  Zimmerman,  Fidcaster,  Mediterranean,  Fultz,  Cur- 
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rell  Prolific,  Harvest  Queen,  and  similar  varieties  are  best  adapted. 
The  Harvest  Queen  is  the  best  wheat  tried  thus  far  in  the  locality 
of  Leavenworth.  It  is  a  good  yielder,  has  a  stiff  straw,  and  stands 
up  well  on  rich  soil.  The  Zimmerman  succeeds  well  in  the  northern 
and  northeastern  counties.  The  other  varieties  mentioned  are  better 
adapted  to  the  eastern  and  southeastern  parts  of  the  State.  The  Ful- 
easter  and  the  Mediterranean  are  the  only  bearded  varieties  men- 
tioned. These  soft  or  semihard  wheats  seem  to  be  the  best  for 
growing  in  that  section  of  Kansas  in  which  the  average  annual  rain- 
fall amoimts  to  more  than  35  inches.  This  includes  the  first  eastern 
tier  of  counties  on  the  north  and,  gradually  increasing  toward  the 
south,  includes  the  three  eastern  tiers  on  the  southern  border,  *1Hie 
section  of  the  State  between  the  lines  of  35  and  30  inch  rainfall, 
including  the  third  tier  of  counties  from  the  east  on  the  north  and 
the  fourth  and  fifth  tiers  on  the  south,  are  probably  in  the  transition 
zone  between  the  soft  and  hard  wheats. 

Missouri, — Extensive  varietal  tests  made  at  the  Missouri  Agrieol- 
tural  Experiment  Station  indicate  that  the  Dietz,  Rudy,  Mediter- 
ranean, Fulcaster,  and  Lebanon  (bearded  varieties),  and  the  Poole, 
Michigan  Wonder,  Red  Wave,  Hickman,  Beechwood  Hybrid,  Eaily 
Ripe,  and  Fultz  (beardless  varieties)  are  well  adapted  to  conditioiis 
in  central  Missouri.  The  hard  red  wheats  are  worthy  of  trial  in  the 
northwestern  comer  of  the  State. 

Illhwis. — The  hard  red  wheats  are  best  adapted  to  central  an^ 
northern  Illinois.  The  Kharkof  seems  best  adapted  to  the  extreme 
northern  part,  while  the  Kharkof,  Turkey,  Malakof,  and  Beloglina 
are  all  adapted  to  the  remainder  of  this  section. 

The  soft  red  wheats  are  best  adapted  to  southern  Illinois.  These 
varieties  are  among  the  best  for  this  part  of  the  State :  Fulcaster  and 
Rudy  (bearded  varieties),  and  Harvest  King,  \^^leedling,  Fultz,  and 
Poole  (beardless  varieties). 

Kentucky, — The  Jersey  Fultz  is  recommended  as  the  best  variety 
that  has  been  found  for  the  vicinity  of  Lexington  and  similar  local- 
ities in  Kentucky.  The  Extra  Early  Oakley  is  also  good.  These 
are  both  beardless  wheats  very  similar  in  appearance.  The  Harvest 
f^'ing  is  another  good  beardless  wheat.  Among  the  bearded  wheats 
*ie  Kansas  Mortgage  Lifter,  Fulcaster,  and  Lancaster  are  especially 
^^'Mnniended.  The  Fulcaster  is  perhaps  the  best  milling  wheat 
I- -ong  all  these  varieties  (fig  ^'\, 

w7,v,  ^,      Poni-M^at'  (    oc*^.    nade  with  a  number  of  good  varieties 

.LJ^  /■  ■>•  •■   -lana  for  four  years  indicate  that  the 

'i*"  •  V  .♦>oi/.      iolden  Chaff  (grains  white  or  amber), 

^•"        ic-.   ^v^ll  ti       iiri>^"^  this  State  and  have  good  milling 

•      Egyptian  Am-  -  ^'     ^urmp-s  Friend  have  likewise 

•  .~^-"»^     nlnjiM'         ,    >  ^h.-    H'^^higan  Amber 
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and  D&wson  Golden  Chaff  are  beardless,  while  the  others  named 
are  bearded  Tarieties.  In  addition  to  these  wheats  the  following 
varieties  may  be  safely  recommended :  Grains  o'  Gold,  Mealy,  Winter 
King,  Poole,  Harvest  King,  Farmers  Trust,  Eed  Wave,  Reliable, 
and  Fultz. 

Ohio.— In  a  16-year  varietal  test  at  the  Ohio  Agricultural  Experi- 
ment Station,  Dawson  Golden  Chaff  has  led  in  yield.     This  wh(;at- 


Pio.   6. — Heads   < 

it  must  be  remembered,  however,  is  not  a  red  but  an  amber  or  white 
wheat.  The  red  wheats  in  the  order  of  average  yield  are  the  Xigfjer, 
Gipsy,  Perfection,  Poole,  Valley,  Mealy,  and  Harvest  King.  Each  of 
these  varieties  has  averaged  between  30  and  31  bushels  per  acre  for 
the  16  years  tested.  The  first  five  of  these  have  been  proved  by 
tests  to  be  of  \ahie  in  four  widely  separated  counties  and  can  doubt- 
less be  recommended  for  general  sowing  in  the  State.     The  Gipsy, 
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Nigger,  and  Valley  are  bearded  varieties,  while  the  others  named  are 
beardless. 

Michigan, — Comparative  yields  secured  and  baking  tests  made 
with  a  number  of  wheats  for  three  years  at  the  Michigan  Agricul- 
tural Experiment  Station  indicate  that  Shepherd  Perfection  is  the 
best  red  wheat  for  general  growing  in  that  locality.  It  was  exceeded 
in  yield,  however,  by  the  white  wheats.  Early  Windsor  and  Dawson 
Golden  Chaff.  The  Budapest,  a  red  wheat,  gave  good  yields,  but 
slightly  under  the  others.  The  American  Banner,  a  white  wheat, 
yielded  well  for  two  years  and  was  winter  resistant.  Of  these  va- 
rieties. Shepherd  Perfection  and  Budapest  are  bearded,  while  the 
others  are  beardless. 

The  North  Atlantic  States. 

Virginia, — Varieties  adapted  to  the  western  part  of  Virginia  are 
the  Fulcaster,  Blue  Ridge,  and  Mediterranean  (bearded  varieties), 
and  the  Fultz,  Harvest  King,  and  Perfection  (beardless  varieties). 
The  bearded  varieties  have  yielded  better  than  the  beardless  ones.  For 
the  northern  and  eastern  parts  of  the  State,  tests  at  Arlington  indi- 
cate that  the  following  varieties  are  all  well  adapted :  Purple  Straw, 
Poole,  and  China  (beardless  varieties),  and  Dietz,  Bearded  Purple 
Straw,  Virginia,  and  Mammoth  Red  (bearded  varieties)  of  the  red 
wheats  and  Dawson  Golden  Chaff  of  the  white  wheats.  Many  other 
varieties  yielded  about  as  well,  and  it  is  impossible  to  say  that  any 
one  is  best  for  general  sowing. 

West  Virginia. — Extensive  varietal  tests  have  not  been  made  in 
West  Virginia.  The  Gipsy,  Poole,  Dawson  Golden  Chaff,  Nigger, 
Velvet  Chaff,  and  Rudy  are  some  of  those  doing  well  in  tests  now 
being  conducted  at  the  State  experiment  station. 

Maryland, — The  following  varieties  of  wheat  are  adapted  to 
Maryland:  China  and  Currell  Prolific  (beardless  red  wheats). 
Bearded  Purple  Straw,  Dietz  Longberry,  Turkish  Amber,  and  Mam- 
moth Red  (bearded  red  wheats),  and  Dawson  Golden  Chaff  (a  beard- 
less white  wheat). 

Delaware, — In  Delaware  the  following  varieties  of  wheat  have 
yielded  well  and  seem  adapted  to  the  conditions:  Rudy,  Gipsy,  Red 
'"'^-knilor    (bearded   varieties),   and   Leap   Prolific,   Currell  Prolific, 
•  ^ection  (beardless  varieties). 

'?/, — Fulcaster  (bearded)  and  Fultz  (beardless),  both  red 
-'-^r.  Goldei     ?\\^^   (a  beardless  white  wheat)   can 
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yielded  by  Dawson  Golden  Chaff,  a  white  wheat.  The  Jones  Long- 
berry  No.  1  and  the  Gold  Coin  (or  Fortyfold),  white  wheats,  have 
also  done  very  well.  The  Fulcaster,  Turkish  Amber,  Jones  Long- 
berry  No.  1,  and  Reliable  are  bearded,  while  the  others  named  are 
beardless  varieties. 

New  York, — New  York  should  probably  be  considered  in  the  white 
winter-wheat  district,  as  white  wheats  are  most  commonly  grown. 
Several  of  the  red  wheats,  however,  have  yielded  well  in  recent  tests. 
The  best  of  these  are  the  Prosperity  and  the  Fultz,  beardless  varie- 
ties, and  Rural  New  Yorker  No.  57,  a  bearded  variety.  Adapted 
varieties  of  white  wheat  are  given  below. 

SOFT  WHITE  WINTER  WHEAT. 

The  principal  district  growing  soft  white  winter  wheat  comprises 
New  York  and  Pennsylvania  and  portions  of  the  States  lying  imme- 
diately south  and  east  of  them.  White  wheat  is  not  the  only  kind 
grown  in  this  district,  red  wheat  being  also  largely  grown.  On  the 
other  hand,  more  or  less  white  wheat  is  grown  throughout  the  soft 
red  winter  wheat  district. 

In  New  York  and  under  similar  conditions,  speaking  generally, 
white  wheats  yield  more  grain  per  acre,  possess  stronger  straw, 
weigh  a  little  less  to  the  measured  bushel,  have  slightly  softer  grains, 
and  furnish  a  better  pastry  flour  but  a  somewhat  weaker  bread  flour 
than  the  red  varieties. 

DEMAND  FOR  SOFT  WmTE  WHEAT. 

There  is  a  considerable  demand  for  soft  white  wheat  in  New  York 
and  adjoining  States  by  manufacturers  of  whole- wheat  foods  and 
pastry  flours.  When  the  local  supply  is  inadequate,  this  class  of 
wheat  is  sometimes  brought  from  the  Pacific  coast.  There  is  also 
a  large  local  demand  for  wheat  as  poultry  feed  in  these  States  and 
in  New  England,  and  the  variety  giving  the  largest  yields  of  grain 
will  probably  be  found  most  profitable  where  such  demand  exists, 
irrespective  of  the  milling  value  of  the  wheat.  Where  white  wheat 
yields  best,  therefore,  and  there  is  a  good  market  for  it,  the  growing 
of  such  wheat  is  recommended. 

ADAPTED  VARIETIES  OF  SOFT  WmTE  WINTER  WHEAT. 

The  white  wheats  which  have  succeeded  well  in  the  North-Central 
and  North  Atlantic  States  are  as  follows: 

Indiana. — Dawson  Golden  Chaff. 

Michigan. — Early  Windsor.  Dawson  Golden  Chaff,  American  Banner. 
Ohio,  Virginia,  Went  Virginia,  Maryland,  and  Ncic  Jersey. — Dawson  Golden 
Chaff. 
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Pennsylvania, — Dawson  Golden  Chaff,  Gold  Ck)in  (or  Fortyfold). 
New  York. — Dawson  Golden  Chaff,  Gold  Coin   (or  Fortyfold),  New  Soule, 
Extra  Early  Windsor,  Jones  Longberry  No.  1,  Early  Genesee  Giant. 

Dawson  Golden  Chaff  is  probably  the  leading  variety  of  soft 
white  winter  wheat.  It  has  been  one  of  the  highest  yielding  varieties 
among  all  the  wheats  tested  in  the  States  j  ust  mentioned.  This  variety 
stands  up  well  in  the  field  and  is  above  the  average  in  winter  resist- 
ance. The  grains  are  somewhat  harder  than  those  of  most  other 
white  wheats.  In  several  milling  and  baking  tests  that  have  been 
made  it  has  given  a  good  yield  of  flour,  rather  low  in  total  protein 
content,  but  containing  gluten  of  excellent  quality. 

WHEAT  IN  THE  NEW  ENGLAND  STATES. 

Very  little  wheat  is  raised  in  the  New  England  States.  In  1913 
Maine  and  Vermont  produced  76,000  and  24,000  bushels,  respectively. 
No  other  State  of  this  group  is  credited  with  wheat  production. 
Spring  wheat  is  the  cnly  kind  reported  as  being  grown  in  the  two 
States  just  mentioned.  The  fife  and  the  bluestem  groups,  spring 
wheats,  are  adapted  to  these  States. 

Tests  made  by  the  Connecticut  Agricultural  Experiment  Station 
at  New  Haven  during  the  seasons  of  1911-12  and  1912-13  with  seed 
of  14  varieties  of  winter  wheat  furnished  by  the  United  States  De- 
partment of  Agriculture  indicate  that  all  of  the  varieties  tried  can 
be  successfully  grown  in  that  locality.  Although  all  these  varieties 
were  grown  under  adverse  soil  conditions,  the  average  yield  for  the 
two  years  is  above  18  bushels  in  every  case.  The  six  leading  varieties 
in  the  order  of  yield  are  Dawson  Golden  Chaff,  Fultzo-Mediter- 
ranean,  Dietz,  Bearded  Winter  Fife,  Fultz,  and  Maryland  Flint. 
Dawson  Golden  Chaff  yielded  at  the  rate  of  29  bushels  per  acre, 
while  the  other  five  varieties  each  yielded  approximately  23  bushels 
per  acre.  It  is  probable  that  Dawson  Golden  Chaff  is  one  of  the 
best  yielding  winter  varieties  for  the  New  England  States. 

There  is  a  large  local  demand  in  New  England  for  wheat  as  a 

poultry  or  stock  feed.    It  should  not  be  difficult  for  several  farmers 

in  almost  every  neighborhood  to  sell  at  a  good  price  to  their  neigh- 

jors  all  the  wheat  which  they  can  raise.    The  growing  of  wheat  on 

"and  adapted  to  its  culture  is  therefore  likely  to  prove  profitable  in 

"•"^^w  England,  and  the  farmers  of  this  section  would  do  well  to  con- 

-xder  carefully  the  addition  of  wheat  to  the  crops  which  they  grow. 

Vinter  wheat  will  doubtless  give  better  average  yields  than  spring 
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otherwise  the  variety  best  suited  to  his  conditions.  Having  deter- 
mined this  point,  he  should  then  begin  and  faithfully  continue  sys- 
tematic efforts  to  improve  this  variety  for  the  conditions  of  his  farm. 
The  method  of  improvement  to  be  adopted  should  depend  upon  the 
importance  of  the  wheat  crop  on  the  farm  in  question  and  the  time 
and  facilities  at  the  disposal  of  the  farmer.  Every  farmer  should 
at  least  use  clean,  plump,  heavy  seed  and  should  also  be  on  the  look- 
out for  striking  variations,  or  sports,  which  probably  occur  rarely  in 
a  field  of  wheat,  but  which  may  occur  at  any  time.  Several  of  our 
most  valuable  varieties  have  originated  from  single  plants,  slightly 
different  from  others  about  them,  which  have  been  found,  preserved, 
and  propagated  by  careful,  observant  farmers. 

Another  method  of  wheat  improvement  is  by  the  selection  of  good 
heads  or  good  plants  from  the  general  field  and  growing  the  seed 
from  each  individual  head  or  plant  in  separate  rows.  At  harvest 
time  the  best  rows  are  thrashed  and  preserved  separately  and  each 
lot  thus  obtained  is  sown  again  in  separate  rows  of  suitable  length. 
This  is  continued  year  after  year  until  a  few  superior  strains  are 
obtained,  which  may  be  rapidly  increased  in  larger  plats. 

The  method  of  most  general  application,  however,  is  one  which 
may  be  called  "mass  selection."  No  great  amount  of  time  or  extra 
labor  is  required  by  this  method  to  secure  satisfactory  results.  In 
applying  it,  a  field  of  wheat  is  examined  at  harvest  time  and  enough 
good  heads  are  selected  to  make  a  bushel  or  more  of  seed.  This  is 
thrashed  separately  and  sown  in  the  ordinary  way  in  a  field  or  plat 
of  good  fertility.  It  may  be  sown  in  a  marked  portion  of  a  general 
wheat  field.  At  harvest  time  the  best  heads  are  picked  from  the  plat 
sown  with  the  special  seed,  just  as  they  were  picked  from  the  general 
field  the  year  before,  and  these  heads  are  handled  and  sown  as  were 
those  selected  the  previous  year.  The  remainder  of  the  plat  is  cut 
and  thrashed  separately,  and  the  grain  thus  obtained  is  used  as  seed 
for  the  general  crop.  This  method  of  selection  should  be  continued 
year  after  year  as  a  means  of  providing  good  seed  for  the  general 
wheat  crop  on  the  farm. 

THE  GROUPING  OF  ADAPTED  VARIETIES  OF  WHEAT. 

The  wheats  recommended  herein  are  grouped  below  in  accordance 
with  some  of  the  most  obvious  and  most  easily  determined  characters. 
The  terms  used  in  the  description  are  red,  white,  and  amber — to 
denote  the  color  of  the  wheat  kernels;  bearded  and  beardless — to 
denote  the  presence  or  absence  of  beards  on  the  heads;  white  or 
yellow  and  red  or  brown — to  denote  the  color  of  the  chaff  (no 
attempt  being  made  to  distinguish  white  from  yellow  or  red  from 
brown) ;  and  velvet  and  smooth — to  denote  the  presence  or  absence 
of  hairs  or  velvet  covering  on  the  chaff.    The  following  ^ossification 
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is  made  according  to  the  descriptions  most  commonly  given  of  the 
different  varieties: 

(1)  Red  kernels,  beardless,  smooth  white  or  yellow  chaff. 
Hard  spring. — Fife  (Minnesota  No.  163). 

Soft  or  semihard  winter, — ^Alabama  Bluestem,  Alabama  Red,  Extra  Early 
Oakley,  Fultz,  Fultzo-Mediterranean,  Georgia  Bluestem,  Georgia  Red, 
Harvest  Queen,*  Hickman,  Jersey  Fultz,  Leap  Prolific,  Ontario  Won- 
der, Prosperity,  Purple  Straw,  Red  May,2  Zimmerman. 

(2)  Red  kernels,  beardless,  smooth  red  or  brown  chaff. 

Soft  or  semihard  winter. — Beechwood  Hybrid,  China,  Currell  Prolific, 
Early  Red  Clawson,  Early  Ripe,  German  Emperor,*  Golden  Chaff.  Har- 
vest King,  Michigan  Amber,  Michigan  Wonder,  Perfection,  Poole  Red 
Russian,  Red  Wave,  Rochester  Red.  Wheedling. 

(3)  Red  kernels,  beardless,  velvet  white  or  yellow  chaff. 

Hard  spring. — Bolton    Bluestem.    Haynes    Bluestem,    Minnesota    No.    169 

(selection  from  Haynes  Bluestem). 
Soft  or  semihard  winter. — Mealy.  Jones  Winter  Fife. 

(4)  Red  kernels,  beardless,  velvet  red  or  brown  chaff. 
Soft  or  semihard  winter. — St.  Louis  Grand  Prize. 

(5)  Red  kernels,  beared,  smooth  white  or  yellow  chaff. 

Soft  or  semihard  winter. — Bearded  Purple  Straw,  Budapest,  Dietz  (or 
Dletz'Longberry),  Egyptian  Amber,  Farmers  Friend,  Fulcaster,  Grains 
o'  Gold,  Gipsy,  Ironclad,  Kansas  Mortgage  Lifter,  Lebanon,  Mammoth 
Red,  Nigger,  Red  Wonder,*  Reliable,  Rudy,  Turkish  Amber,  Valley, 
Winter  King. 

Hard  winter. — Belogllna.  Crimean,  Kharkof,  Malakof,  Turkey. 

Hard  spring. — Ejirly  Java,  Johnson,  Preston. 

(6)  Red  kernels,  bearded,  smooth  red  or  brown  chaff. 

Soft  or  semihard  winter. — Blue  Ridge,  Farmers  Trust,  Lancaster,  Mediter- 
ranean, Missouri  Bluestem,  Shepherd  Perfection,  Sibley  New  Golden. 

(7)  Red  kernels,  bearded,  velvet  white  or  yellow  chaff. 

Soft  or  semihard  idntcr. — Rural  New  Yorker  No.  67,  Virginia. 

(8)  Red  kernels,  bearded,  velvet  red  or  brown  chaff. 
Soft  or  semihard  winter. — Velvet  Chaff. 

(9)  White  or  amber  kernels,  beardless,  smooth  white  or  yellow  chaff. 
Soft  winter. — Early  Ontario,  Kentucky  Bluestem. 

(10)  White  or  amber  kernels,  beardless,  smooth  red  or  brown  chaff. 

Soft  winter. — American  Banner,  Early  Windsor,  Dawson  Golden  Chaff. 
Gold  Coin  (or  Fortyfold),  New  Soule. 

(11)  White  or  amber  kernels,  bearded,  smooth  white  or  yellow  chaff. 
Soft  winter. — Seneca  Chief. 

il2)   White  or  amber  kernels,  bearded,  smooth  red  or  brown  chaff. 

Soft  icintcr. — Early  Genesee  Giant,  Jones  Longberry  No.  1. 
"i-S^     Vhite  or  amber  kernels,  bearded,  velvet  white  or  yellow  chaff. 
winter. — Bearded  Winter  Fife. 
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SCHOOL  LESSONS  ON  CORN. 

By  C.  H.  Lahk, 
Chief  Specuiliet  in  Agricutturat  fHuetUion,  Offiee  of  Experiment  StiUiont. 

INTRODUCTION. 

For  a  considerable  number  of  years  more  atteDtion  has  been  given 
by  farmers  to  the  production  and  improvement  of  com  than  to  any 
other  grain  or  general  farm  crop,  yet  for  no  JO-year  period  has  the 
average  corn  yield  of  the  United  States  exceeded  28  bushels  per  acre. 
No  State  has  averaged  for  any  year  over  54  bushels  per  acre,  yet  in 
practically  every  section  of  the  United  States  yields  of  more  than 
100  bushels  per  acre  have  been  produced.  With  the  rapid  spread  of 
the  work  of  boys'  clubs  the  need  of  the  study  of  com  in  the  schools 
has  come  to  be  better  appreciated.  The  purpose  of  this  bulletin  is 
to  furnish  lessons  for  developing  the  real  educational  value  of  this 
study. 


Subject. — Kinds  of  corn. 

Topics  for  study. — Points  of  difference  between  flint,  pop,  swoet, 
and  dent  com.  What  is  each  kind  mostly  used  for?  How  many 
kinds  are  grown  in  your  school  district?  Which  has  proved  most 
profitable  ?     Which  produces  the  lai^er  annual  crop,  com  or  wheat) 

Exercises. — ^Have  six  or  more  pupils  bring  10  ears  of  the  best  rnrn 
thoy  can  find  at  home.  It  would  be  better  if  all  could  bring  the 
same  kind  of  corn.  Bcfciro  the  pupils  attempt  to  select  the  inoKt 
desirable  ears  for  seed  have  them  read  the  references.  Then  have 
the  pupils  select  20  or  30  of  the  best-looking  ears  for  use  in  the  lesson 
on  judging  com. 

References. — Farmers'Bulletins229,pp.8,  9;  253. pp.  6,  7;  415,  pp. 
6,  7;  537,  pp.  18,  19;  553:  554. 
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LESSON  n. 

Subject. — Judging  corn. 

Topics  for  study. — Object  of  corn  judging.  Value  of  "corn  score 
card."  Preparation  of  local  com  exhibit.  Leam  how  to  judge  of  the 
maturity,  vitahty,  and  distinctness  of  type  of  com. 

Exercises. — -Provido  each  pupil  with  10  ears  of  corn  and  let  him 
practice  scoring,  using  the  score  cartl  given.  Bach  pupil  should 
score  a  half  dozen  or  more  10-ear  samples  before  this  exercise  is 
passed  by.  Number  all  of  the  ears  from  1  to  20  or  1  to  30,  as  the  case 
maybe,  by  tying  to  each  a  small  numbered  tag  or  sticking  a  numbered 
peg  into  the  butt  of  each  cob.  Have  each  pupil  provide  himself  with 
a  score  card  ruled  as  shown  below,  providing  one  column  for  each 
ear  of  com.  The  figures  in  the  score  card  just  to  the  left  of  the  first 
perpendicular  line  show  the  number  of  "points"  that  shouM  be 
given  for  a  perfect  ear,  a.  g.,  if  the  pupil  thinks  ear  No.  4  is  nearly 
perfect  in  shape  he  would  probably  mark  9  in  line  2,  column  4,  as 
shown  in  the  table.  Each  pupil  should  examine  carefully  each  ear 
of  com  and  pot  down  on  his  score  card,  in  the  column  of  the  same 
number  as  the  ear  of  corn,  his  estimate  of  the  quahtios  named  on  each 
line  at  the  left,  except  line  4 — -vitaUty — ^which  should  not  be  filled  in 
until  after  the  seed  is  tested  by  the  method  explained  on  page  3. 

Then  compute  the  germinating  value  of  the  different  samples  on 
the  basb  of  20  for  a  perfect  ear,  oa  shown  in  the  score  card,  and  give 
each  ear  its  proper  rating  in  line  4  of  the  score  card.  Now  add  up 
the  different  columns  of  figures  in  the  score  card,  and  by  means  of 
the  totals  select  the  best  five  ears. 

Scort  card  for  corn. 


Trueneas  to  type lo 

PutUy  ofcolorinEiiilnandcoi) 5 

VlullCy  .maliulty.KerminatlTU!  poner CO 

Tips  of  ests 5 
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sible  to  get  some  one  from  the  agricultural  college  or  other  agricul- 
tural school  to  come  to  your  school  or  county  teachers'  meeting  and 
explain  the  score  card  fully. 

References. — Corn  score  card  published  by  the  State  agricultural 
college.     State  corn  breeders'  association,  if  there  is  one. 

LESSON  m. 

Subject. — Seed  corn. 

Topics  for  study. — What  constitutes  good  seed  corn  ?  Where  to 
obtain  the  best  possible  seed  corn.  How  to  gather  seed  corn.  Treat- 
ment of  seed  immediately  after  gathering.  Destroying  weevils  or 
grain  moths.     Winter  storage  of  seed  corn.     Method  of  shelling. 

Exercises. — Compare  the  methods  outUned  in  Farmers'  Bulletin  415 
with  those  in  practice  in  the  vicinity  of  the  school.  What  advan- 
tages for  the  various  methods  are  apparent?  See  that  the  pupils 
actually  perform  as  many  as  time  will  permit  of  the  operations  for 
gathering  and  storing  seed  corn  as  are  outlined  in  tJiis  particular 
bulletin. 

References.— FsrmGTs'  Bulletins  193,  pp.  20-26;  225,  pp.  9,  10; 
229;'244,  pp.  5,  7;  253;  415. 

LESSON  lY. 

Subject. — Testing  seed  corn. 

Topics  for  study. — Importance  of  testing  the  vitality  of  corn. 
How  to  make  germinating  boxes.  Care  of  the  germinating  box. 
Ears  to  be  saved  for  seed.     Grading  of  the  seed  ears. 

Exercises. — Have  the  pupils  study  and  make  the  germinating  test 
as  outlined  in  Farmers'  Bulletin  253. 

References. — Farmers'  Bulletins  253,  pp.  8-10;  415,  p.  12;  537,  p.  9. 

LESSON  V. 

Subject. — Place  of  corn  in  crop  rotation. 

Topics  for  study. — (1)  Reasons  for  rotation:  (a)  DiflFerent  crops 
makedifferentrequirementsof  thesoil;  (5)  root  systems  differ;  (c)  crops 
should  be  selected  to  suit  varying  seasonal  conditions;  (d)  the  culture 
of  one  crop  prepares  for  a  succeeding  crop  of  a  particular  kind ;  {e)  dis- 
tribution of  labor.     (2)  Corn  in  systems  of  rotation. 

Exercises. — Draw  plans  of  the  home  farm,  showing  fields,  and  write 
in  each  field  the  crops  in  the  order  in  which  they  were  grown  during 
the  last  five  years.  Write  to  the  State  agricultural  college  for  (a) 
a  8yst<»m  of  crop  rotation  in  grain  farming  and  for  (5)  a  system  of 
rotation  in  liv^e-stock  farming. 

References.— Y^xm&c^'  Bulletins  242;  310,  pp.  12,  13,  21,  22;  325; 
422;  537. 
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LESSON  VI. 

Subject. — Preparation  of  the  seed  bed. 

Topics  for  stvdy, — Soil  conditions  necessary.  Time  of  plowing. 
Purpose  of  plowing.  Depth  of  plowing.  Characteristics  of  a  good 
seed  bed.     When  ahould  cover  crops  be  turned  under  for  com  ? 

Exercises. — Show  the  eflFect  of  plowing  imder  cloddy  soil,  or  a  large 
cover  crop,  on  the  rise  of  capillary  water.  Also  the  eflFect  of  disking 
a  cover  crop  or  heavy  coating  of  manure  into  the  surface  soil  before 
turning  under.  Use  four  lamp  chimneys,  numbered  1,  2,  3,  and  4. 
Fill  all  to  a  depth  of  5  inches  with  a  sandy  soil.  Finish  filling  No.  1, 
using  good  loam  soil.  On  top  of  the  sand  in  No.  2  put  1  inch  of  wheat 
or  oat  chaflF  well  packed  down.  In  No.  3  put  2  inches  of  fine  clods. 
Finish  filling  Nos.  2  and  3  with  loam  soil.  Complete  the  filling  of 
No.  4  by  using  a  mixture  of  loam  and  the  same  amoimt  of  chaflT  used 
in  No.  2.  Set  all  chinmeys  in  about  1  inch  of  water.  Observe  and 
explain  results. 

References. — Farmers'  Bulletins  414,  pp.  6,  7,  13,  17,  18;  537,  pp. 

12,  13,  14. 

LESSON  VU. 

Subject. — Fertilizers  and  how  to  apply  them. 

Topics  for  study. — What  are  the  indispensable  requirements  for  a 
good  com  yield  ?  What  is  one  of  the  surest  fertilizers  for  producing 
a  large  com  crop  ?  Why  ?  How  many  tons  of  well-decomposed  and 
moist  barnyard  manure  may  you  safely  apply  ?  Manure  containing 
stalks  or  undecomposed  straw  may  reduce  the  com  yield.  Explain, 
When  should  the  manure  be  applied  ?  What  element  of  plant  food  is 
needed  most  by  the  soils  for  profitable  com  production  in  your  dis- 
trict ?  What  necessary  elements  of  plant  food  do  commercial  ferti- 
lizers supply  ?  When  are  such  fertilizers  likely  to  be  profitable  and 
how  should  they  be  applied?  Show  the  relation  between  profitable 
com  production  and  the  use  of  lime,  ground  phosphate  rock,  and 
legumes  on  different  kinds  of  soils.  Name  the  steps  necessary  in 
building  up  the  soil  ])ermanently  on  a  run-down  farm  in  your  district. 

fi^ferences.—VixvmcTH'  PMlletins  44;  192,  p.  5;  326,  p.  10;  398;  414, 
*>    13;  r^?^    v^   1C      1 

^  **SON  VIIL 

►  •     -  '^  plant  field  corn. 

■  uAjii.      .         »>      ime  d^  ^>»e  best  farmers  in  your  school 
1      ,,..      liAir  ^OT.    .  ^ir  T^iQ.    o    >ip  <<\(\  Indian  rule?    Why 

--•  "     .    ^v>  cncy  wish  to  plant  com 

^-    .....     ..    .   .     ..rp'<       I-    ir  -  ri^..     Jant  V  •'^n tin UOU8  drills  or 
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in  hills?  How  far  are  the  row^  spaced  apart?  How  far  apart  are 
the  hilla  in  each  row  ?  What  is  a/  'check  rower  ? ''  How  many  kernels 
^re  planted  in  a  hill  ?  What  is  the  secret  of  a  prize-winning  com  crop  ? 
.^Exercises, — How  many  kernels  are  needed  to  plant  an  acre  of  ground? 
How  many  ears  does  that  require  ?  How  many  farmers  in  your  dis- 
trict take  their  seed  ears  from  the  comcrib  in  the  spring  ?  Is  there 
any  certain  way  to  find  whether  they  will  grow  before  planting  them 
in  the  field?  (See  p.  3.)  How  many  kernels  in  a  quart  of  good 
shelled  seed  com  of  the  kinds  commonly  grown  in  the  locality  ?  How 
many  quarts  are  needed  to  plant  an  acre?  How  many  bushels  for 
40  acres  ?  How  many  bushels  of  shelled  com  do  the  best  farmers  in 
your  district  raise  on  an  acre  ?  How  does  this  compare  with  the  best 
yields  made  by  the  boys'  com  clubs  in  your  State  ? 

References, — Farmers'  Bulletins  414,  pp.  19-24;  537,  pp.  14,  15. 

LESSON  JX. 

Subject, — The  cultivation  of  com. 

Topics  for  study, — Purposes  of  cultivating  com.  Importance  of 
first  cultivation.  Shallow  cultivation.  Meaning  of  a  soil  mulch. 
Purpose  of  a  mulch.     Proper  depth.     Frequency  of  renewal. 

Exercises, — The  eflFect  of  a  soil  mulch  may  be  shown  by  filling  two 
cans  or  flower  pots  with  soil  and  planting  com.  When  the  plants 
are  3  inches  high  cover  the  soil  in  one  pot  with  a  layer  of  coarse  sand 
or  granular  dry  soil  to  a  depth  of  1  inch.  Place  in  the  window  and 
observe  which  plants  first  show  the  need  of  water. 

References. — Directions  for  the  proper  cultivation  of  com  are  given 
in  Fanners'  Bulletin  229  for  the  ^Tom  Belt  States,"  and  in  Farmers' 
Bulletin  81  for  States  farther  south.  Farmers'  Bulletin  537,  pages 
16  and  17,  gives  general  directions  for  cultivating  com  with  a  view 
to  producing  a  maximum  yield.  Nearly  every  State  has  one  or  more 
bulletins  on  this  subject.  These  should  always  be  procured  from  the 
State  agricultural  college  and  studied  in  the  class. 

LESSON  X. 

Subject, — Com  diseases  and  pests. 

Topics  for  study. — The  com  root-louse.  The  chinch  bug.  The 
com  ear-worm.     Weeds.     Com  smut. 

Exercises. — Find  out  from  the  farmers  in  the  district  whether  corn 
has  any  serious  pests,  such  as  birds,  insects,  or  diseases.  If  possible, 
have  the  pupils  collect  and  preserve  for  the  school  exhibit  local  com 
diseases  and  insect  pests. 

References, — Farmers'  Bulletins  54,  pp.  18-23,  29,  30;  78,  p.  27; 
259,  p.  20;  537,  pp.  15,  16. 


6  farmers'  bulletin  617. 

LESSON  XI. 

Subject, — The  food  value  of  com. 

Topics  for  study. — Is  most  of  the  com  in  your  State  fed  or  shipped) 
Which  is  cheaper,  to  ship  the  com  or  to  ship  an  animal  that  was  fed  on 
it  ?  About  how  many  bushels  of  com  are  required  to  feed  a  250-pound 
hog  ?.  How  much  would  it  cost  to  ship  the  com  to  the  nearest  lai^e 
stock  market — Chicago,  Omaha,  Kansas  City,  or  BuflFalo  ?  To  ship 
the  hog?  In  addition  to  its  value  as  feed  for  stock,  com  is  largely 
used  as  human  food.  In  what  ways  is  it  used  as  a  food?  What 
products  are  manufactured  from  com  ?  What  ones  have  you  seen  ? 
What  samples  of  them  do  you  have  in  your  school  museum  ? 

Exercises. — ^When  you  sell  $10  worth  of  corn  from  the  faraa  you 
sell  $3.78  worth  of  fertilizer;  when  you  sell  $10  worth  of  cattle  you 
sell  $1.18  worth  of  fertilizer.  Which  would  be  more  profitable — to 
sell  com  or  to  feed  it  to  cattle  and  sell  the  cattle  ?  Which  method  of 
farming  would  keep  the  land  in  good  condition  longer?  Have  the 
pupils  study  and  recite  on  Farmers'  Bulletins  56,  65,  97,  and  122.  All 
^hese  deal  with  some  phase  of  feeding  com  to  farm  animals.  The 
girls  in  the  class  will  be  interested  in  studying  the  value  of  com  as  a 
food  for  human  beings,  as  discussed  particularly  in  Farmers'  Bulletin 
565. 

References. — ^Farmers'  Bulletins  56,  pp.  4,  7-9;  65,  p.  6;  97,  pp. 
-9-12;  122,pp.  26,  27;  249;  281,  pp.  18-22;  298;  553;  554;  559;  565. 

LESSON  xn. 

Subje<^t. — The  botany  of  corn. 

Tojpics  for  study. — Corn  flowers :  Does  the  com  have  flowers  like 
wheats  Where  are  the  stamens  in  corn?  Where  are  the  pistils? 
What  is  the  yellow  powder  that  one  sees  on  the  ground  just  as  the 
silks  begin  to  show  ?  Why  so  much  of  it  ?  Why  is  dry  weather  par- 
ticularly bad  for  com  at  this  time  ?  When  a  cornstalk  grows  in  a 
place  by  itself  what  kind  of  an  ear  does  it  have  ?  Why  is  this  ?  Open 
an  ear  of  com  that  has  just  ^^silked  out.''  Follow  the  threads  of 
silk.     Where  are  they  attached  to  the  kernels  ? 

(The  com  stamens  are  normally  borne  in  the  tassel .    The  silks  and  the 

rprnnU  to  which  they  are  attached  are  the  pistils.     The  pollen  must 

•  '  )e  blown  from  the  tassel  to  the  silk  in  order  to  fertilize  the 

^t    ••-'  »^'  Tf^ake  it  d^-^^^^p.     There  must  be  a  great  abimdance  of  pol- 

f'-  '        i^  r^^"^-    '     •'^t.     Each  silk  extends  to  one  kernel  only.) 

^  ■     -      ^'  ,^oiVc      4ow  are  the  leaves  arranged  on  the 

>  »-'  -    u^  p,  — • ^^  oare  with  respect  to  the  leaves? 

.-orgriT    J     I..       .     <a  i/-^»ic—     lior  +he  middle  of  the 

*-        ■      •  ■"      ."       T  ^o  prevent  the 
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wind  from  tearing  the  leaves  ?  Does  the  wind  damage  com  leaves 
much  in  your  country?  What  do  the  com  leaves  do  in  very  dry 
weather?  Is  this  an  advantage  to  Ihe  com  plant?  How?  Cut 
across  a  cornstalk.  Notice  the  threads  that  run  through  it.  Where 
are  they  thickest — ^in  the  middle  or  near  the  outside  of  the  stalk? 
These  threads  are  woody  bundles  called  fibro-vascular  bundles. 
Split  a  stalk  and  see  if  they  go  the  whole  length  of  it.  Do  they  extend 
into  the  leaf?  Cut  out  about  3  inches  of  a  stalk  between  joints. 
Put  one  end  of  this  in  water  and  blow  through  it.  Through  what  part 
of  the  stalk  does  the  air  go  ?  The  chief  function  of  the  fibro-vascular 
bundles  is  to  conduct  the  sap  up  and  the  prepared  food  down  in  the 
plant.  They  extend  into  the  leaves  and  become  the  veins,  and  thus 
help  to  make  up  the  leaf  framework. 

The  joints  of  the  cornstalk  are  called  ''nodes/'  and  the  spaces 
between  them  are  called  ''internodes.*'  If  a  stalk  of  corn  is  broken 
down,  at  what  point  does  it  begin  to  straighten  up  again?  Is  the 
node,  then,  of  the  same  length  all  around?  Which  side  of  the 
internodes  is  flattened  or  channeled?  Is  it  the  same  side  all  the 
way  up?  What  other  crop  plants  have  nodes  and  internodes  like 
corn  ?     Is  corn  a  grass  plant  ?     Is  wheat,  flax,  clover  ? 

Corn  ears:  On  which  side  of  the  internode  is  the  ear  always  found  ? 
Is  a  leaf  sheath  always  found  on  the  other  side  of  the  ear?  Sup- 
pose the  ear  were  borne  on  the  end  of  a  long  branch,  with  leaves 
arranged  just  as  they  are  on  the  stalk.  Now,  if  you  could  'tele- 
scope'* this  branch  from  tip  to  base,  so  that  it  would  be  only  an 
inch  long,  would  the  leaves,  then,  have  the  place  of  husks  around 
the  ear?  Are  the  husks  corn  leaves?  What  is  the  short  branch 
that  bears  the  ear  called  ?  How  does  it  come  to  be  so  short  ?  Could 
it  hold  a  large  ear  up  off  the  ground  if  it  were  very  long?  Is  it 
better  to  have  the  shank  hold  the  ear  upright  or  allow  the  tip  to 
hang  down  a  little  ?  Why  ?  What  is  the  advantage  in  having  the 
tassel  at  the  top  of  the  stalk?  Which  would  be  the  better  kind  of 
corn  to  cultivate — the  sort  we  have  now,  or  one  with  long  stalks 
and  branches  and  with  both  stamens  and  pistils  at  the  ends  ?  Do  wo 
sometimes  still  find  a  few  kernels  in  the  tassels  or  parts  of  the  tas- 
sel attached  to  the  ear?  (Have  such  specimens  collected  at  husk- 
ing time  and  brought  to  the  school.)  Are  they  the  best  kind  of 
corn  to  plant  ?     (Try  it  and  see.) 

Corn  roots:  Dig  down  around  a  hill  of  corn  and  see  how  near  the 
surface  the  roots  grow.  How  far  do  they  extend  from  the  stalk  ? 
How  deep  could  the  cultivator  go  without  hurting  these  roots? 
(Fig.  1.)  About  the  time  that  the  corn  tassels  come  out  the  ''brace 
roots"  appear.     Find  some  of  these  roots.     What  is  their  use? 
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Exercises. — Bring  a  sufficient  number  of  cornstalks  into  the  school- 
room, or,  better  still,  go  with  the  class  to  a  field  of  Btanding  corn. 
Make  notes  of  your  observations  in  answer  to  questions  on  Topics 
for  .Study. 

References. — Farmers'  Bulletin  229.  Textbooks  on  Elementary 
Agriculture. 

OBSERVING  CORN  DAY.' 

To  make  this  day  a  success,  not  only  the  children,  but  the  parents, 
must  be  enlisted.  The  social  element  in  it  is  very  important.  Every 
parent  must  be  so  interested  that  he  will  feel  he  must  he  present. 
Plan  for  an  entire  day  given  to  the  special  occasion.  If  there  is 
one  in  the  vicinity  who  can  give,  anything  valuable  about  ^ricul- 
ture,  secure  him  as  a  speaker.     If  this  is  done,  have  two  programs, 


r 


ismr 


one  in  the  forenoon  for  the  speaker  and  one  in  the  afternoon,  when 
the  children  shall  tiike  the  prominent  place. 

For  the  children's  program  plan  to  show  the  results  of  the  work 

done  in  the  study  of  corn.     Let  it  includi'  the  best  compositions 

written  on  tlio  more  interesting  phases  of  the  work.     The  History 

if  ""o-Ti^  The  Indian  Corn  Dance,  The  Importance  of  Corn  in  America, 

n.     ^'velopmont  of  Breakfast  Foods,  The  Possibilities  in  a  Corn 

■    ..       T'^"    iix  Ears  Went  to  Market,  The  Story  of  a  Stalk  of  Corn, 

^•■vs  of  Work  Needed  fo--  On.-  Xfan  and   a  Team  to 

"■••'t    -It     \/"r.     1     "'..-     ,       .iipjx.«to(l    as  additional 
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The  history  and  work  of  the  farmers'  institute  should  be  reported 
by  one  of  the  older  pupils.  Another  should  give  an  account  of  what 
the  agricultural  college  is  doing  for  the  State. 

If  sufficient  interest  has  been  aroused,  a  corn-judging  contest 
might  be  held.  For  judging  the  com  exhibits  prepared  by  the  pupils 
secure  some  man  who  has  studied  com  judging.  Be  sure  to  make 
this  a  feature  of  the  day,  making  the  announcing  of  the  results  a  part 
of  the  program.  .. 

Music  should  not  be  omitted  from  the  program.  Some  patriotic 
music  should  be  included,  as  should  the  State  song. 

The  following  program  may  be  suggestive: 

Quotation  on  Com. 

The  Gift  of  Mondamin. 

Hiawatha  Blessing  the  ComfieldB. 

The  Feast  of  the  Mondamin. 

The  Com  Song. 

The  Place  Com  Has  in  Our  History. 

From  a  Tiny  Grain  to  a  Mighty  Ear. 

The  Huskers. 

The  Husking  Bee. 

Maize,  Our  National  Emblem. 

What  I  Think  is  a  Good  Ear  of  Com. 

Columbians  Emblem. 

Why  I  Think  Com  and  Boys  are  Similar. 

The  Uses  of  Com. 

••  When  the  Frost  is  On  the  Pumpkin. ' ' 

Why  Com  Should  Be  Our  Emblem. 

Plan  to  have  dinner  at  the  school,  and  use  every  device  possible 
to  make  it  a  corn  dinner.  There  are  many  ways  in  which  corn  can 
be  prepared  which  will  add  to  the  effectiveness  of  the  plan.  If  the 
number  of  people  is  not  too  large,  a  splendid  lesson  in  art  would  be 
the  making  of  place  cards  and  decorating  them  with  some  corn 
design.  If  these  are  not  made,  souvenirs  of  the  day  should  be  made 
by  the  pupils,  carrying  out  the  com  idea.  This  is  one  real  way  to 
teach  decorative  art. 

For  a  language  lesson  prepare  written  invitations  to  the  patrons 
of  the  school.  Perhaps  the  form  side  of  notes  of  invitation  will  be 
more  vividly  taught  then.  Be  sure  to  include  the  local  editor  in 
the  list  of  invitations.  Have  a  report  of  Com  Day  written  by  some 
of  the  pupils  for  the  local  papers. 

The  decoration  of  the  schoolroom  should  not  be  neglected.  Some 
suggestions  as  to  using  blackboard  drawings,  booklets,  corn  products, 
and  other  work  of  the  pupils  have  been  given.  Use  some  fine  speci- 
mens of  corn  in  completing  the  decorations.  Grains  of  yellow,  white, 
and  red  corn  are  full  of  possibilities,  as  are  the  stalks.     The  rooms 
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should  be  decorated  so  as  to  give  joy  and  impress  the  thought  that  the 
man  who  raises  a  good  crop  of  corn  is  engaged  in.  an  exalted  work. 
The  following  letter  might  be  sent  to  Idl  patrons  of  the  school: 


Dear  Fbibnd  and  Patron  of  the ScfiobL:* 

The  teachers  and  pupils  of School,  in  response  to  the  suggeBtion  of  the  State 

8ux)erintendent,  have  decided  to  haVe,  on ^^— ,  a  "  Com  and  Other  FrdduetB  Day," 

and  we  cordially  invite  your  cooperation  and  attendance.  Bring  good,  samples  of 
com,  fruit,  potatoes,  tomatoes,  poultry,  and'  oth^r  home  or  farm  products  that  you 
care  to  exhibit,  and  help  us  to  make  it  a  day  of  educational  value.  A  special  pro- 
gram, participated  in  by  the  ptuplls  and  others,  will  be  a  feature  of  the  day. 

Please  bear  in  mind  that  tliis  is  your  school  and  that  your  cooperation  and  pres- 
ence will  be  both  a  help  and  an  inspiration. 
Sincerely  yourp, 

,  Teacher. 

SELECTING  THE  EXHIBIT- FOR  CORN  DAY. 

The  exhibit  from  one  person  usually  consists  of  5  or  10  e^rs  of  corn. 
Sometimes  a  10-ear  exliibit  to  represent  the  entire  local  school  is  made 
up  by  selecting  that  number  of  ears  from  the  best  ones  brought  in  by 
all  the  members  of  the  school.  ^^-^ 

One  very  important  tiling  to  observe  in  choosing  and  arranging  all 
such  exhibits  is  the  principle  of  unif&tmity.  This  is  sometimes  indi- 
cated in  score  cards  by  the  phrase  ^'uiiiformity*  of 'exhibit."  In  the 
score-card  form  shown  on  page  2  it  is  covered  by  "  trueness  to  type" 
and  '^uniformity  of  kernels."  These  phrases  all  mean  that  in  order 
to  get  a  high  rating  all  the  ears  in  the  set  must  look  alike  as  nearly  as 
possible.  A  corn  judge  often  discards  a  set  of  5  or  10  ears:  from  any 
further  consideration  simply  because  the  cxliibitor  included  among 
them  one  ear  that  was  an  inch  longer  than  the  rest,  or  of  !a»  different 
shade  in  color,  or  that  had  a  different  number  of  rows  of  kernels,  or 
kernels  of  noticeably  different  shape  or  size  tlian  those  on  the  rest  of 
the  ears.  Sometimes  the  size  of  cob  in  one  ear  differs  from  all  the 
others,  or  one  ear  is  crooked  or  has  '^twisted"  rows  of  kernels,  while 
all  the  rest  are  straight. 

Any  of  these  defects  spoil  the  umformiiy  of  the  set  and  cause  the 
set  to  be  marked  down  severely.  It  is  better  to  select  10  ears  that  are 
not  the  very  best,  but  are  alike,  than  to  include  one  ear  that  is  either 
much  better  or  much  worse  than  all  the  rest  in  the  set.  >,!Rick  out  the 
b'^st  40  or  50  eare  you  can  find,  and  then  from  these,'  by  careful 
nPMC'irement  and  comparison,  select  for  your  exhibit  the  5  or  10  that 
*it^a,rest  alike. 

■^he  unfavorable  impression  made  by  a  poorly  selected  or  poorly 

.noror      .  lihW  t^''  'o  onrs  is  clcurly  ilhistrated  in  figures  2  and  4 

^     V  iinw^i  v^xr>oarding  any  eai-s  from  the  best  10  selected 

ri.      •«!    jwt    r>  \w  arranged  \n  o\w  best  onXer ,  from  left  to  right,  sa  as 

v^iiftte^o    ^Y/'pllencc  *lu*^' have  in  the  most  favorable  viwisr. 
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(See  figs.  3  and  5,  pp.  11,13.)  The  com  judge  may  change  this  order 
before  giving  his  final  verdict,  but  in  any  case  he  will  be  disposed  to 
give  the  exhibitor  credit  for  knowing  the  advantages  of  a  good 
arrangement.  Furthermore,  a  good  arrangement  of  the  ears  in  an 
exhibit  saves  time  for  the  judge,  and  that,  too,  is  in  the  exhibitor's 
favor  if  the  judging  must  be  done  rapidly. 
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LEAF-SPOT,  A  DISEASE  OF  THE  SUGAR  BEET. 

By  C.  O.  TowBSEND, 
Palhologitt  in  Charge  of  Sugar-Bcet  luvcuHgatlonii. 

INTBODUCnON. 

I>eaf-spot  is  one  of  the  best  known  and  most  widely  disti'ibiited 
diseiises  of  tlie  sugar  beet  {fig,  1),  It  is  caused  by  a  well-defined  fun- 
gus (mold)  known  by  the  name  of  Cercoap&ra  bettcola.  These  fungi 
(mokls)  are  low  forms  of  plants  that  depend  for  their  existence  «i><)n 
oilier  forms  of  plant  or  animal  life.  In  this  particular  case  the  leaf- 
spot  fungus  jwnetrates  the  tissues  of  the  leaf  and  leaf  stem  of  the 
beet  and  feeds  upon  the  material  that  the  beet  plant  has  prepared  fur 
its  own  growth  and  development.  It  is  plain,  therefore,  that  any 
considerable  number  of 
tliose  fungons  plants  feed- 
ing upon  a  single  beet 
plant  must  necessarily  re- 
tard its  growth.  Further- 
more, since  the  angar  of 
the  beet  is  all  made  in  the 
leaves  of  the  l>eet  plant, 
any  iippreciuble  injury  to 
the  leaf  surface  must  re- 
duce the  sugar- making 
ability  of  the  infested 
plants.  Consequently,  leaf- 
spot  tends  to  reduce  Imth  the  tonnage  and  the  sugar  content  of  (lie 
beets  affected. 

The  amount  of  injm-y  done  by  the  fungus  in  any  particular  field 
<f  Wets  will  dejjend  upon  the  number  of  fungous  plants  that  nttll(■l^ 
the  beet  and  upon  the  time  in  the  life  of  the  crop  when  the  attacli 
begins.  After  a  beet  plant  has  become  infested  with  leaf-spot  there 
i.s  no  known  method  by  which  the  fungus  can  be  destroyed  without 
destroying  or  killing  the  beet  leaves.     It  is  evident,  therefore,  ihiii 

XUTK. — A  drwrl|)tliiti  of  l«it«]Hit 
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control  iiit'tluHls  for  leaf-spot  must  be  preventive  rather  than  cura- 
tive. There  are  simple  and  effective  means  along  the  line  of  good 
agricultural  practice  by  wliicli  the  attacks  of  this  fungus  may  be 
prevented,  and  it  is  the  object  of  this  paper  to  point  out  these  pre- 
ventive methods. 

APPEARANCE  OF  LEAF-SPOT. 

In  considering  nuy  plant  disease  it  is  important  to  be  able  to 
ix'cognize  it  in  the  field;  otherwise,  the  success  or  failure  of  efforts 
towiird  prevention  can  not  be  linown.  Tlie  foltowing  brief  descrip- 
tion of  leaf-spot  us  it 
appears  in  the  field 
is  therefore  of  impor- 
tance in  this  connec- 
tion. 

The  first  distinct  ap- 
pearance of  leaf-spot 
is  ii  tiny  point  which 
is  nearly  white,  indi- 
cating that  the  de- 
strnction  of  the  tissue 
of  the  leaf  has  begun. 
These  tiny  spots,  or 
points,  so  small  that 
they  are  seen  with  dif- 
ficulty by  the  unaided 
eye  {fig.  2),  increase 
more  or  less  rapidly  in 
size  and  assume  a 
brownish  color.  These 
small  brown  and  at 
first  nearly  round 
spots,  which  are  scat- 
tered irregularly  over 
the  surfaces  of  the  in- 
.'stcd  IcincH  and  leal'  stems  and  which  may  vary  in  number  from  less 
■■■ti  a  dozen  to  .si'vcral  Inmdred  on  the  same  leaf,  arc  easily  seen  and 
-I"  (rasual  obsener  me  tlie  first  indication  of  the  presence  of  the 
-  ...jC  {fifr-  ■'>)■  The  s])ots  appear  first  on  the  outer  and  therefore 
,<„r  leaves  of  the  licet,  and  if  conditions  are  favorable  for  their  de- 
-.1.  .)„-., ,i(  ^\^^,y  smtu  cover  tlicse  leaves,  and  *.he  adjacent  leaves  are 
.■iilii'-i'  'ttacked.  In  this  manner  spvo.-.i  .'  the  outer  or  older 
ir  ■!-  (..in.^- "•-  inf"'i"'  and  IIS  t'  i.ij....-nt  leaves  toward  the 
.,  ..         .  .-.,1      .'dc    hlio'       ■■  liWf«;se  attacked.    Very 
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rarely  do  the  youngest  center  leaves  show  the  characteristic  brown 
spots  which  indicate  the  presence  of  leaf-spot,  even  when  the  diseiise 
is  severe  enough  to  kill  the  outer  leaves.  Consequently,  the  beet  plnnty 
are  seldom  killed  by  this  disease,  although  it  frequently  intcrfeit'K 
seriously  with  their  growth  and 
development  and  with  the  qiifll- 
ity  of  the  roots. 

The  si>ots  on  the  infested 
Iciivi's  continue  to  increase  in 
size  more  <tr  less  rapidly,  de- 
pending upon  the  conditions 
which  influence  the  growth  of 
tho  fungus,  but  they  show, 
iilniost  from  the  first,  a  distinct 
line  Iietween  the  discolored  spot 
and  the  gi-een  surface  of  the  leaf, 
as  illustrated  in  figure  3.  The 
nun-gins  of  the  spots  are  fre- 
(|uently  tinged  with  a  reddish 
bri)wn  or  purple  color.  As  the 
s|)<its  get  older  they  assume,  es- 
]iecially  at  the  centers,  an  asliy- 
gray  color,  due  to  the  develop- 
ment of  the  fungus  and  to  the 
f<irniation  of  spores.  Usually 
the  original  spots  remain  dis- 
tinct, but  they  often  increase  in 
.size  and  number  until  tlieir  de- 
structive influence  extends  over 
the  entiit'  leaf  (figs.  4  and  r)), 
finally  causing  the  seriously  af- 
fected leaves  tn  die.  As  the  older 
leaves  die  off  under  the  influence 
of  leaf-spot,  new  leaves  are 
formed  at  the  centers  of  the 
crowns.  The  consequence  is  that 
the  crowns  of  the  infested  beets 
are  pushed  out,  or  elongated,  as 
shown  in  figure  G.  The  affected 
spots  do  not  usually  break  away, 
leaving  holes  in  the  leaf  blades,  as  is  the  case 
of  some  other  plant-s,  but  the  leaf  often  remahis 
is  dead  from  the  effect  of  leaf-.spot.  The  dead  Ic 
more  or  less  brittle.  es|>ecia!ly  if  the  atnuiKplicre  : 
dry.  and  then  the  action  of  the  wind,  the  cultivator 


may  break  or  teiir  th' 
leaves,  dead  from  tlie 
lie  flat  on  the  ground, 
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Ill  (figs,  4  and  "»).  Frequently,  however,  the 
iffct't  of  this  fimgus,  remain  whole,  droop,  nnd 
remaining  attached  to  the  plant  even  until  tlie 
beets  are  hari-ested  (fig.  7).  At 
harvest  time,  however,  the  dis- 
eased leaves  become  more  or  less 
brolien,  so  that  portions  of  dis- 
ease-infected leaves  fall  on  tlie 
gr<)und.  where  they  remain  over 
winter.  A  beet  badly  infested 
with  leaf-spot  shows, therefore,  an 
elongated  crown  with  a  tuft  of 
small  green  leaves  at  the  top  or 
center,  surrounded  by  a  larger  or 
smaller  number  of  whorls  of  brown 
dead  loaves,  as  shown  in  figure  fi. 
In  point  of  time,  leaf-spot  does 
net  usually  appear  nntil  mid- 
summer. It  may  appear, however, 
lit  any  time  after  the  I)eets  are  a 
few  weeks  old  until  the  approach 
of  autumn,  when  the  cool  nights 
iiic  unfnvoriilile  for  the  develop- 
ment iif  the  fungus. 

The  greenhouse  and  field  ex- 
periments and  observations  car- 
ried on  by  the  writer  since  IftOl 
lead  to  the  cimclusion  that  if  the 
Cercospora  spores  are  present,  the 
.«pots  api>oar  on  the  leaves  within 
a  feiv  days  after  the  plant  and 
weather  conditi<ms  arc  suitable 
fur  their  development.  It  should 
also  lie  noted  that  late  plantings 
of  Ihh'Ih  are  usually  very  much 
h's.-:liab!c  to  severe  attacks  of  leaf- 
s])ot  than  early  plantings  in  the 
-line  loc'ality.  This  condition  has 
■  '"louliti'dly  iK'cn  observed  by  all 
■  '  'r... "  .-|>(it  'ii  the  field  during 


.     ...ganism  reproduces 
liiut  and  from  place  to 
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The  fungiis  Cercospora  heticola,  which  produces  the  leaf-spot  of 
the  sugar  beet,  is  composed  of  two  parts — the  vegetative  part,  which 
coriesponds  in  a  way  to  the  vegetative  part  (root,  leaves,  and  steins) 
of  higher  plants,  and  the  reproducing  bodies,  called  spores,  which, 
for  reproductive  pur- 
p<;sos,  take  the  place 
of  the  seeds  of  higlicr 
plants.  The  spores 
are  minute  bodies, 
somewhat  needle 
shaped,  which  are  di- 
vided into  from  two 
to  seven  cells  by  means 
of  cross  walls,  as 
shown  in  figure  8. 
These  spores,  wlucli 
are  usually  light  in 
color,  arc  easily 
brushed  off  the  sur- 
faces of  the  leaves  on 
which  they  nre  pro- 
ducctl  and  are  readily 
scattered  by  the  wind 
or  other  agencies. 

lAHion  the  spores 
germinate,  they  push 
out  colorless  tubes 
from  one  or  several 
of  the  spore  cells. 
These  outgrowths 
from  the  cells  of  the 
spores,  which  ni"o  the 
lieginnings  of  the 
\egetative  parts  of 
tlie  fungus,  elongiite 
rapidly,  f  o  r  m  i  ng 
threadlike  structures. 
The  growing  tips  of   fm 

the    fungous   threads      'j;;;^   '    ' ""■ ■■■ 

remain   coIorles.s,  but 

the  older  cells  become  darker  and  darker  until  theyuiv  hi'own  or  black. 
These  threads  push  i>ut  new  branches,  which  in  turn  elongate,  divide 
hito  <'ens.  and  ])ush  nut  still  other  branches.  Those  processes  are  rc- 
[>eated  until  a  network  of  fine thi-eads has  fonued.  c<institutiiig  the  veg- 
etative IkmIv  of  the  fungus.    While  this  growth  isgoingon.tliefniigiis 
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must  feed  upon  sohiblo  iiiuteriul  which  ik  absorbed  from  the  beet 
Waves  througli  tlie  walls  of  the  fiiiig;ous  threads.  The  tendency  <if 
these  threods  is  to  push  out  in  all  directions  nt  a  nearly  uniform 
rate  if  unobstructed,  thus  fonning  round  or  nearly  round  spots  or 
ai-CHS  of  grov^th.  ns  shown  in  figure  3.  As  tliese  areas  of  growth  in 
the  leaf  liecoine  larger,  they  sometimes  become  irregular  in  shape, 
owing  to  the  presence 
of  the  leaf  veins  or 
other  obstructions 
which  prevent  or  retard 
the  growth  of  the  fun- 
gus in  certain  direc- 
tions. 

Allien  a  spore  germi- 
nates upon  the  surface 
of  a  beet  leaf ,  the  threads 
produced  penetrate  tlie 
surface  of  the  leaf  and 
push  their  way  among 
the  (%lls  of  the  leaf  tis- 
sue, dniwing  nourish- 
nu'ot  from  the  living 
loaf  cells  and  causing 
thoir  death.  Thebrown 
color  of  the  diseased 
spots  on  the  leaves  is 
<lue  in  part  to  the  dead 
brown  cells  of  the  leaf 
ami  iu  j>art  to  the  color 
of  the  older  fungous 
cells. 

Tlie     main     limiting 

factoi-s  iu  the  growth  of 

of  111.-     t;ij(,     fungus    are     food 

supplj',    moisture,    and 

tt'miTei'atui-e,    When  the 

rnf  anil  the  conditions  for  the 

the  spores  soon  germinate  and 

rfiu-e  iif  which  a  new  crop  of  spores 

s  manner  the  life  cycle  of  the  fungus  is 

uiiiiff  the  growing  season,  or  nntil  the  cli- 

thc   reproduction  auil   propagation  of  the 

Icnirtli  of  a  siii;rlc  life  lycle  ilejwnds  upon 

rable  (-■'■ulition  "f  the  limiting  factors  men- 

■  I    (I--     ■..,■1,1.  ,1*  ■■''Ml, ,11  mi(]  j]]p  (^nsG. 
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({iient  i-e«ln<.'tioii  in  teiiiperutiire,  the  cycles  become  longer  aii<l  loiificr 
and  the  infections  less  and  less  niimerous,  until  finally  they  cease. 

DISTRIBUTION  OF  LEAF-SPOT. 

Ahhoii^h  theiv  are  certain  localities  wliea*  leaf-spdl  has  not  yet 
hectinie  siifliciently  general  and  severe  to  do  any  nppi^eciahle  dainagti 


:-'  ■'-■'-ii-'L/ 

iJi^ 

g^3^BEju^^^p^^i^. . .            ^ 

■Is.  nliuK-Int;  the  pfTpct  of  Kjiniyln 


lo  the  siigar-hcct  crop,  theiv  are  otiier  hK'alitios  wlicre  the  fniifriis 
has  fonnd  apparently  very  favorahle  coiiilitions  for  its  growtli  iiiid 
devehipmcnl.  This  is  csiwcially  noti<eahl('  in  some  i>arts  of  llu- 
M-niiarid  ivgion  as  well  a.s  in  the  nioiv  Iminid  portion  of  the  sngar- 
iK-et  Udt  in  the  Tnited  States.  The  inilii-ati<)ns  are  that  it  is  only  a 
ijnestion  itf  time  when  Iraf-spot   will  lie  one  of  the  factors  to  In; 
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reckoned  with  everywhere  in  the  profitable  production  of  this  crop, 
unless  practical  means  for  its  control  are  employed.  When  leaf -spot 
has  become  general  in  the  beet  fields  in  a  given  locality  it  remains 
year  after  year,  doing  sometimes  more,  sometimes  less,  damage, 
depending  upon  the  climatic  conditions  and  the  cultural  methods 
which  affect  the  propagation  and  development  of  the  fungus.  Even 
if  it  were  possible  to  eradicate  leaf-spot  from  all  sugar-beet  fields  in 
this  country,  it  would  probably  be  a  question  only  of  time  when  it 
would  reappear,  on  account  of  the  wide  distribution  of  the  fungus 
and  its  probable  ability  to  exist  on  other  host  plants,  both  wild  and 
cultivated,  unless  the  use  of  practical,  inexpensive  control  methods 
are  continued.  In  the  control  of  leaf-spot  it  is  therefore  important 
that  attention  be  given  to  the  methods  and  agencies  by  which  the 

fungus  and  its  spores  are  spread, 
as  well  as  to  the  elimination  of  the 
fungus  wiiere  the  disease  already 
exists. 

The  agencies  instrumental  in  dis- 
tributing Cercospora  are  numer- 
ous and  varied  in  character,  chief 
among  which  may  be  mentioned 
wind,  water,  insects,  and  man  and 
other    animals.      These    agencies 
may  act  independently,  or  two  or 
more  of  them  may  work  together. 
The   distribution   of   the   fungus 
from  leaf  to  leaf  on  the  same  plant 
or  from  one  beet  to  an  adjacent 
plant    may    be    accomplished   by 
simple  contact  or  by  the  action  of 
the  wind,  the  rain,  or  any  of  the 
other  agencies  mentioned.    As  already  pointed  out,  the  spores  readily 
become  dislodged  from  the  mother  fungus,  and  may  easily  be  carried 
short  distances  by  the  wind.    The  indications  are,  however,  that  the 
spores  are  not  carried  long  distances  in  this  manner,  although  bits 
of  diseased  leaves  may  be  blown  from  field  to  field.    Water,  especially 
-hen  used  for  irrigating  purposes,  is  an  important  agent  in  dis- 
j-ibuting  leaf -spot  from  plant  to  plant  and  from  field  to  field.     In- 
oects  are  also  active  agents  in  carrying  the  disease  short  distances,  but 
ui^ri  and  other  animals  are  apparently  the  most  effective  agents  in 
^      •i'^^ribution  of  leaf -spot.    AVhen  diseased  beets  are  cultivated,  the 
''?come  dislodged  by  the  ac^^^n  of  the  cultivator  or  the  horses' 
*  'A  the  spores  may  be  1^^  '  ^    -l^nit  b^     he  wind  or  carried  on 

?7  ihf  hnv^^i      »'*!,.  '^l^-    .  -^'^  V  clothing.    Care- 


Fio.  8. — Spores  of  the  loaf-spot  fundus 
{Cercospttra  heticola)  from  sugar-beet 
leaves.  August  20,  1912.  (Greatly  en- 
larged.) 
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less  handling  of  the  diseased  beet  tops  in  using  them  for  feed  has 
evidently  spread  the  leaf-spot  from  field  to  field  in  many  cases. 

The  spread  of  leaf -spot  to  distant  localities  not  before  used  for 
sugar-beet  production  has  generally  been  attributed  to  the  presence 
of  Cercospora  spores  on  the  seed.  The  fact  that  seed  beets  as  well 
as  factory  beets  may  be  and  often  are  infested  with  leaf -spot  would 
apparently  make  it  comparatively  easy  for  the  spores  to  find  their 
way  to  the  seed  balls,  the  rough  coats  of  which  might  hold  the  spores 
during  the  process  of  transportation  and  until  the  seed  is  planted. 
^Vhile  our  investigations  in  this  connection  indicate  that  this  is  not 
the  principal  means  by  which  leaf -spot  is  spread,  it  is  sufficiently 
probable  to  warrant  consideration  in  a  study  of  cultural  methods. 
At  any  rate,  it  has  been  found  that  in  new  sugar-beet  localities,  where 
the  conditions  are  favorable  for  the  growth  of  the  fungus,  the  beet 
plants  are  sooner  or  later  attacked  by  the  disease.  It  is  important, 
therefore,  that  control  methods  shall  be  practical  and  effective  in 
places  where  the  fungus  exists.  While  every  possible  precaution 
should  be  taken  to  prevent  the  spread  of  the  disease,  it  is  reasonably 
certain  that  its  elimination  can  not  be  accomplished  or  its  appearance 
in  new  localities  prevented  by  controlling  its  possible  distribution 
on  the  seed.  This  is  evident  in  view  of  the  fact  that  the  fungus 
attacks  the  garden  beet,  the  stock  beet,  and  other  plants,  both  v/ild 
and  cultivated. 

EFFECT  OF  LEAF-SPOT. 

The  injurious  effect  of  leaf-spot  upon  the  sugar  beet  is  fourfold. 
It  reduces  the  tonnage,  impairs  the  quality  of  the  roots,  increases 
the  tare,  and  reduces  the  feeding  value  of  the  leaves.  The  amount 
of  damage  done  by  leaf-spot  in  a  given  field  during  any  season  will 
depend  (1)  upon  the  severity  of  the  outbreak,  (2)  upon  the  time  in 
the  life  of  the  plant  that  the  disease  appears,  and  (3)  upon  the  sub- 
sequent weather  conditions.  Leaf-spot  usually  appears  when  a  hot, 
dry  period  of  two  weeks  or  more  is  followed  by  moisture  accom- 
panied by  continued  high  temperature,  provided,  of  course,  the  leaf- 
spot  fungus  is  present  in  the  field.  If  these  conditions  prevail,  so 
that  the  disease  appears  abundantly  within  six  or  eight  weeks  after 
planting,  the  growth  of  the  beets  will  be  retarded  and  a  marked 
reduction  in  the  tonnage  will  result.  Under  these  conditions  the 
amount  of  loss  in  tonnage  will  depend  upon  the  subsequent  weather 
conditions,  as  they  may  or  may  not  favor  the  rapid  development 
of  the  fimgus.  The  more  rapid  the  development  of  the  fungus  the 
greater  the  injury  to  the  foliage,  and  consequently  the  greater  the 
retardation  in  the  growth  of  the  roots  and  the  consequent  loss  in 
tonnage.  If,  however,  the  disease  does  not  appear  until  late  in  the 
growing  season — that  is,  from  three  to  four  weeks  before  the  beets 
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are  harvested — the  loss  in  tonnage  from  the  effects  of  leaf-spot  will 
be  slight.  The  reverse  is  true  in  regard  to  the  effect  of  leaf -spot  upon 
the  sugar  content  of  the  beets.  While  the  beet  begins  to  store  some 
sugar  very  early  in  its  existence,  the  rapidity  of  storage  increases 
with  the  age  of  the  beet.  If,  therefore,  leaf-spot  appears  early, 
is  severe  for  a  time,  and  then  by  some  means  is  retarded  in  its  de- 
velopment during  the  latter  part  of  the  growing  season,  the  sugar 
content  of  the  beets  may  reach  a  normal  or  nearly  normal  percentage. 
The  yield  of  sugar  per  acre  under  these  conditions  will  be  reduced 
only  because  of  the  smaller  size  of  the  beet  roots.  On  the  other 
hand,  if  the  disease  appears  late  in  the  growing  season  and  con- 
tinues its  injury  to  the  foliage  until  the  beets  are  mature,  there  will 
be  a  marked  decrease  in  the  sugar  content  of  the  beets  and  a  corre- 
sponding loss  in  the  sugar  per  acre,  although  the  tonnage  may  not 
be  appreciably  lessened.  If  the  fungus  begins  its  destruction  of  the 
foliage  early  and  continues  it  until  late  in  the  growing  season,  there 
will  be  a  loss  in  both  tonnage  and  sugar  content  of  the  beets.  Hence, 
leaf -spot  may  reduce  the  tonnage  only,  it  may  reduce  the  sugar  con- 
tent only,  or  it  may,  and  usually  does,  reduce  both  the  tonnage  and 
the  sugar  content  of  the  beets.  It  has  been  found  by  the  writer 
and  others  that  a  limited  amoimt  of  injury  may  be  done  to  the  beet 
foliage  with  no  appreciable  effect  upon  the  size  or  quality  of  the 
roots.  It  is  possible,  therefore,  to  have  such  a  light  attack  of  leaf- 
spot  that  no  appreciable  injury  results,  but  if  the  attack  of  Cercos- 
pora  is  severe  enough  to  be  at  all  injurious  it  will  reduce  the  amount 
of  sugar  per  acre. 

The  effect  of  the  disease  upon  crown  development  is  very  marked. 
As  hrts  already  b(*en  noted,  it  is  the  older  and  therefore  the  outer 
whorls  of  leaves  that  are  first  attacked  by  leaf-spot,  while  the  young 
leaves  in  the  center  of  the  crown  usually  remain  in  a  healthy,  grow- 
ing conditiori.    When  the  older  leaves  die  under  the  influence  of  leaf- 
spot,  the  crown  of  the  beet  is  drawn  out  or  elongated,  as  shown  in 
figure  6.     Inasmuch  as  the  beet  crown  contains  a  high  percentage 
of  salts  taken  up  from  the  soil,  which  tend  to  keep  the  sugar  from 
crystallizing  in  the  mill,  all  beet-sugar  companies  require  that  the 
crowns  be  cut  off  at  the  point  of  the  lowest  leaf  scar.     When  the 
rr-'vns  are  unduly  elongated  the  result  is  a  heavy  tare  upon  the 
-  -i-  '^  ^p,  since  a  large  amount  of  growth  has  gone  into  the  elongated 
ncfonri  of  into  the  root  proper.     This  is  not  an  entire  loss, 
H'  -  •"  )wns,  together  with  the  leaves,  form  an  excellent 

-y.     .inpe  ^^'lo-ni*  beets  are  grown  primarily  for  the  money 

'-  v^'"      fi^  undue  elongation  of  the  crowns  causes 

-        --^       1     ••  -    i     tie  grower.     The  amount  of  elongation 
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the  attack  and  upon  the  time  in  the  growth  of  the  plant  that  the 
disease  appears. 

As  already  stated,  beet  tops — ^that  is,  the  crowns  and  leaves  to- 
gether— form  a  very  important  stock  feed.  In  connection  with  other 
foods,  beet  tops  form  one  of  the  most  valuable  stock  feeds  produced 
on  the  beet  farm,  especially  for  dairy  cows.  Any  injury,  therefore, 
that  tends  to  decrease  the  quantity  or  to  reduce  the  quality  of  this 
material  is  a  serious  loss  to  the  beet  grower.  While  leaf-spot  tends 
to  elongate  the  crown  and  thereby  to  increase  the  percentage  of 
crown  compared  with  the  root  yield  per  acre,  the  total  quantity  of 
feed  produced  from  badly  or  even  moderately  infested  beets  is  very 
greatly  lessened  by  the  effects  of  leaf-spot.  Aside  from  the  effect 
that  leaf-spot  has  upon  crowns,  the  leaves  are  rendered  brittle  and 
frequently  die  before  they  are  mature.  As  a  result  of  the  brittleness 
of  the  leaves  they  are  more  or  less  seriously  broken  in  handling  at 
lijuvest  time,  with  the  result  that  a  large  part  of  the  diseased  leaf 
material  remains  in  the  field  and  is  lost,  so  far  as  feeding  it  to  stock 
is  concerned.  As  to  their  feeding  value,  it  is  safe  to  say  that  the 
injured  leaves  have  lost  at  least  50  per  cent  of  their  value.  This  is  a 
source  of  loss  that  is  frequently  overlooked,  but  it  is  none  the  less 
important.  Estimating  the  feeding  value  of  vigorous  beet  tops  at 
$5  per  acre,  which  is  below  their  real  value,  the  total  value  of  the  tops 
in  this  country  would  be,  for  the  635,100  acres  harvested  in  1913, 
$3,175,300.  An  average  loss  of  even  10  per  cent  of  the  feeding  value 
of  the  tops  due  to  leaf -spot  would  amount  to  over  $300,000,  to  say 
nothing  of  the  greater  loss  occasioned  by  the  reduction  in  the  tonnage 
and  in  the  sugar  content  of  the  roots. 

CULTURAL  METHODS  OF  CONTROL. 

The  most  satisfactory  and  profitable  methods  known  at  present 
for  controlling  leaf-spot  are  deep  fall  plowing  and  crop  rotation. 
Inasmuch  as  crop  rotation  is  the  "balance  wheel"  of  good  farming 
and  must  be  practiced  in  order  to  obtain  the  most  profitable  results, 
regardless  of  the  presence  of  leaf-spot,  this  disease  and  many  other 
pests  may  be  controlled  and  other  advantages  gained  by  crop  rota- 
tion without  extra  expense  and  labor.  If  the  rotation  system  is 
wisely  planned  and  carefully  and  thoroughly  executed,  better  crops 
of  all  kinds  will  result  and  many  pests,  including  this  fungus,  will  be 
eliminated  or  at  least  reduced  below  the  point  of  serious  injury. 

The  principles  of  disease  control  by  means  of  crop  rotation  are 
based  upon  the  fact  that  certain  pests,  like  this  fungus,  can  thrive 
only  on  certain  kinds  of  plants.  Therefore,  when  the  crops  are 
changed  and  the  food  supply  thereby  cut  off,  the  pests  must  perish  or 
be  greatly  reduced  in  number.    It  must  be  remembered  that  the  most 
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profitable  crop  rotation  does  not  consist  merely  in  changing  the 
crops  around  from  year  to  year  regardless  of  the  relation  of  the 
crops  to  each  other,  but  that  the  central  aim  in  all  crop-rotation 
systems  should  be  to  leave  each  field  in  better  tilth,  better  physical 
condition,  and  reasonably  free  from  pests  at  th3  end  of  each  rota- 
tion cycle. 

No  hard  and  fast  rotation  system  can  be  laid  down  for  any  com- 
munity, but  the  most  profitable  system  must  be  worked  out  for  each 
farm  and,  indeed,  for  each  field.  There  are  certain  general  prin- 
ciples, however,  that  should  be  borne  in  mind  in  this  connection 
in  order  to  accomplish  the  most  satisfactory  results.  For  soil  im- 
provement there  should  be  at  least  one  leguminous  crop  in  each 
rotation  cycle.  To  this  class  of  plants  belong  the  clovers,  alfalfa, 
peas,  beans,  etc.  There  should  be  also  a  sufficient  quantity  of  live 
stock,  especially  milch  cows,  on  each  farm  to  utilize  the  beet  tops 
and  roughage  and  to  supply  the  desired  quantity  of  stable  manure, 
which,  in  addition  to  green  crops  plowed  under,  will  furnish  the 
necessary  amount  of  humus  to  the  soil.  The  conditions  resulting 
from  this  treatment,  if  the  soil  is  properly  handled,  will  make  the 
succeeding  crops  more  vigorous  and  capable  of  offsetting,  in  some 
measure  at  least,  the  effects  of  any  pests  that  may  appear.  Again, 
the  successive  crops  in  any  rotation  should  be  so  selected  and  ar- 
ranged that  no  two  upon  which  the  same  pest  may  thrive  will  be 
grown  in  succession.  The  beet-leaf  fungus  Cercoapora  heticola  has 
not  been  known  to  thrive  upon  the  small  grains,  corn,  clover,  alfalfa, 
cowpeas,  beans,  and  many  other  plants  suitable  for  rotation  with 
sugar  beets.  It  is  apparent,  therefore,  that  crop  rotation  properly 
carried  out  offers  a  satisfactory  means  of  eliminating,  or  at  least  of 
keeping  in  check,  this  pest,  which,  if  allowed  to  gain  headway, 
will  turn  an  otherwise  profitable  crop  of  sugar  beets  into  a  serious 
loss  to  the  grower.  Experience  and  observation  teach  that  not  more 
than  two  successive  crops  of  beets  should  be  grown  in  any  rotation 
cycle.  It  is  true  that  three  or  more  successful  crops  of  beets  have 
been  grown  in  succession  in  some  instances,  but  for  obvious  reasons 
it  is  a  bad  practice  and  should  be  avoided.  Many  successful  growers 
never  follow  beets  with  beets.  In  one  locality  where  leaf-spot  had 
'ormerly  been  a  serious  pest,  a  system  of  crop  rotation  has  been 
adopted  in  which  beets  seldom  follow  beets,  with  the  result  that  leaf- 
.o'^^  is  no  longer  feared.  An  examination  of  the  beet  fields  in  that 
o^c.  ity  late  in  the  growing  season  showed  practically  no  leaf-spot 
^  any  of  the  fields  where  a  few  years  before  a  field  not  more  or  less 
-    io^^ly  injured  by  lea'  -^^t   '^*i<?  ^n  exception. 

^"etli  of  tin»^    ■  '•'     "^'^sted  with  leaf-spot  should  be 

ler  tb*i»      ^cic   ii        jiK:  ^ns^ure  t^^**  ^destruction  of  the 
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matic  conditions  and  upon  the  manner  in  which  the  soil  is  handled. 
One  field  that  came  under  the  writer's  observation  was  so  badly  in- 
fested with  leaf-spot  that  the  crop  was  not  harvested.  The  field  was 
then  seeded  to  alfalfa.  At  the  end  of  two  years  it  was  fall  plowed 
to  a  depth  of  12  to  14  inches  and  subsequently  put  into  beets  for  two 
successive  years.  Very  little  leaf-spot  appeared  either  the  first  or 
second  year  that  the  field  was  in  beets,  following  the  two  years  in 
alfalfa.  This  and  other  examples  indicate  that,  under  some  condi- 
tions at  least,  an  interval  of  two  years  will  reduce  leaf-spot  below  the 
danger  point.  It  is  wise,  therefore,  in  planning  a  rotation  cycle  to 
arrange  for  two  or  more  years  in  other  crops  before  returning  to 
beets.  Fuiihermore,  it  should  be  noted  that  the  best  all-around  re- 
sults are  obtained  when  the  rotation  period  covers  three  or  more 
vears. 

• 

Another  method  which  has  given  positive  results  in  the  control  of 
beet  leaf-spot  is  that  of  deep  fall  plowing.  The  writer  has  found  by 
experience  that  deep  fall  plowing  of  beet  land  has  a  marked  effect 
in  reducing  the  amount  of  leaf-spot  in  the  succeeding  crop.  For  ex- 
ample, a  field  where  leaf-spot  was  very  injurious  to  the  beet  crop  was 
plowed  to  the  depth  of  14  inches  in  November.  It  was  again  planted 
to  beets  the  following  year,  with  the  result  that  very  little  leaf-spot 
appeared,  while  the  shallow-plowed  land  in  the  same  locality  which 
was  planted  to  beets  showed  a  destructive  amount  of  leaf-spot.  On 
general  principles  of  good  farming  an  occasional  deep  fall  plowing  is 
beneficial  to  certain  soil.  It  is  not  to  be  recommended,  howe\^er,  as  a 
general  method  of  controlling  leaf-spot,  to  the  exclusion  of  crop 
rotation,  and  should  be  used  for  this  purpose  only  in  case  it  is  abso- 
lutely necessary  to  follow^  infested  beets  with  another  crop  of  beets. 

SUPPLEMENTAL  AIDS  IN  THE  CONTROL  OF  LEAF-SPOT. 

SPRAYING. 

The  cost  of  spraying,  together  with  the  extra  labor  involved  and 
the  possible  lack  of  thoroughness  in  the  work,  makes  it  questionable 
whether  spraying  should  be  considered  as  a  control  measure  for 
leaf-spot.  However,  there  may  be  conditions  under  which  spraying 
would  be  advantageous.  It  has,  therefore,  been  considered  best  to 
refer  to  this  method  in  this  connection.  The  writer  has  demon- 
strated repeatedly  that  leaf-spot  may  be  controlled  almost  perfectly 
by  the  proper  use  of  Bordeaux  mixture.  The  most  important  ques- 
tion in  this  connection  is  whether  the  cost  of  spraying  will  exceed 
the  advantages  to  be  gained  by  this  method  of  control.  The  formula 
for  Bordeaux  mixture  used  by  the  writer  in  his  experiments  and 
demonstration  work  with  leaf-spot  was  1  1  50;  that  is,  4  pounds  of 
copper  sulphate,  commonly  called  bluestone,  4  pounds  of  slaked  lime, 
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and  50  gallons  of  water.^  After  ascertaining  that  this  preparation 
would  in  no  way  injure  the  beet  foliage,  the  next  point  to  determine 
was  the  proper  and  most  effective  time  to  begin  the  spraying.  In 
order  to  settle  this  point,  a  field  which  had  been  in  beets  the  pre- 
ceding year  and  which  was  badly  infested  with  leaf-spot  was  selected, 
prepared,  and  planted.  A  number  of  plats  to  be  sprayed  were  then 
laid  off  on  one  side  of  the  field  in  such  manner  that  the  sprayed  plats 
would  be  bordered  on  thi'ee  sides  by  beets  not  sprayed.  The  first 
plat  was  sprayed  as  soon  as  the  beets  were  thinned  and  while  they 
had  from  four  to  six  leaves  only.  Two  weeks  later  the  same  plat 
was  sprayed  again  and  another  plat  of  the  same  size  adjacent  to  the 
first  was  sprayed  for  the  first  time.  After  another  interval  of  two 
weeks  tlie  first  and  second  plats  wei'e  again  sprayed.  This  operation 
was  rei)eated  until  leaf-si)ot  began  to  appear  on  the  unsprayed  beets. 
The  last  plat  added  to  the  experiment  had  a  few  spots  on  the  leaves 
due  to  Cercospora  heticola  when  sprayed  for  the  fii'st  time.  All  the 
plats  that  had  been  sprayed  were  subsequently  resprayed  at  inter- 
vals of  two  weeks  throughout  the  season;  that  is,  until  the  nights 
turned  cool  and  the  danger  of  the  spread  of  the  disease  was  over. 

When  the  spraying  was  discontinued  in  the  autunm  none  of  the 
plats  that  had  been  sprayed  had  any  j)erceptible  amount  of  leaf- 
spot,  while  the  unsprayed  beets  on  the  three  sides  of  the  sprayed  plats 
were  infested  to  such  an  extent  that  from  one-half  to  two-thirds  of 
the  leaves  of  each  beet  were  entirely  biown  and  dead.  In  the  last 
plat  added  to  the  experiment,  that  is,  the  one  in  which  the  leaves 
had  an  occasional  tiny  Cercospora  spot,  tlie  disease  did  not  advance, 
and  it  was  just  as  good  from  the  standpoint  of  tcmnage  and  quality 
at  the  end  of  the  season  as  the  other  j)lats  sprayed,  while  the  un- 
sprayed plats  weie  badly  damaged  in  both  tonnage  and  quality. 
This  exj)ei'inient  was  repeated  several  seasons  and  always  gave 
j^imilai-  lesults,  varying  only  in  tlie  amount  of  damage  done  by  the 
disease  to  the  unsprayed  beets.  In  some  cases  the  yield  of  the  un- 
sprayed beets  was  only  r)()  per  cent  as  gieat  as  the  yield  from  an 
ecjual  area  of  si)!'aye(l  beets.  This  was  the  result  if  the  disease  ap- 
jicared  early  and  was  severe  in  its  attack  until  j)ast  midsummer.  In 
otlier  cases  the  sugar  content  of  the  luisprayed  beets  was  5  per  cent 
Ower  than  in  the  sprayed  beets.  The  greatest  reduction  in  sugar 
•ontent  ^K'curred  when  the  pest  continued  to  develop  until  nearly 
..It  ''»s      '"^<%  showing  that  tlie  amount  of  damage  done  by  leaf- 

...  .n...    »n  iK.^,  (llssolvi'd  l).v  plncinji:  It  in  a  minuy  sji<k  and  suHponding  It  In  a  given 

....iitity   of  \vat<'i*  ill  a   wooden   tub   or  bnrrrl.     A   n)(>t.-il   contuinor  Rliould  not  be   ufled. 

'ln»  ''»»»(.  should  Im'  stono  Mine  of  ;:ood  quality  and  frcslily  slaked.     These  solutions  will 

''"  '"u;^  time  If  they  a»-"  not   mixed.      In  prcparin;:  Uordoanx  mixture  the  two  solu- 

X   rat'li  d''**"r    '»"'     lU'n  i>(»ur('d  at  the  sanio  time  into  a  tub  or  barrel  and  vlgor- 

-'>   -'♦•    -^'d.     T*      •>*       iiAiuro  enou;j:li  water  should  I      "'ded  so  that  the  proportion  of 

-  "*^  '"'•'    "         ..ht  will  lie  A  pounds  of  lihiestoi-       -,d  4  pounds  of  Ume  to  each  RO 
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Spot  depends  upon  the  time  that 'the  disease  appears  and  upon  tho 
subsequent  weather  conditions.  These  experiments  prove  that  loiif- 
>ipot  may  be  controlled  by  the  wse  of  Bordeaux  mixture  and  tluit 
spraying  before  leaf-sjiot  appears  is  a  waste  of  time  and  material. 

Tlie  cost  of  spraying  will  de^iend  upon  local  conditions.  The  price 
of  bluestone  is  subject  to  some  fluctuations,  but  it  can  usually  be  liad 
in  bulk  at  from  7  to  12  cents  per  poimd.  One  barrel,  or  50  gallons, 
of  the  spray  containing  4  pounds  of  bluestone  should  spray  at  least 
one-half  acre.  At  an  average  cost  of  10  cents  per  pound,  the  blue- 
stone  required  for  2  barrels  of  spray,  sufficient  for  an  acre,  would  be 
80  cents.  The  cost  of  the  lime  is  so  slight  that  it  may  be  ignoretl. 
Two  men,  a  team,  and  a  4-row  sprayer  should  cover  from  5  to  10 
acres  a  day,  depending  upon  the  convenience  of  the  water  supjily 


and  the  efficiency  of  tlic  sprayer.  The  daily  labor  cost  for  men  and 
team  sliould  not  exceed  $(>.  Taking  8  acres  as  an  average  day's  work. 
the  labor  cost  [wr  acre  should  not  exceed  ~'>  cents  for  each  spraying. 
Taking  six  as  the  minimum  number  of  sprayings  that  would  be  rc- 
qiiii-etl  in  any  season,  the  cost  per  acre  for  the  season  would  lie  for 
bluestone  ^.80  and  for  labor  ii.iiO,  making  a  total  of  $9.30.  At  a 
flat  rate  of  $5  per  ton  for  lieets.  it  would  therefore  require  an  in- 
creased yield,  due  to  the  spraying,  of  nearly  2  tons  per  acre  to  offset 
the  cost  of  material  and  lal)or.  Local  conditions  must  determine 
whether  putting  this  additional  expense  upon  the  crop  would  In' 
justified.  It  should  be  adiled  that  the  s|>raying  to  lie  effective  must 
I>e  thoroughly  done  {fig.  0).  Both  the  upper  and  the  lower  surfa<'es 
of  the  leaves  must  Ix'  <'onipleteIy  covered  with  the  mixture.  Spray- 
ing the  upper  sides  of  the  leaves  only  or  a  partial  spraying  <if  both 
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the  upper  and  the  lower  sides  of  the  leaves  will  not  be  effective  in 
controlling  leaf-spot.  In  no  case,  therefore,  should  spraying  for 
leaf -spot  be  undertaken  unless  it  can  be  done  thoroughly  and  at  the 
proper  time.  - 

In  certain  localities  there  are  difficulties  in  the  way  of  thorough 
spraying  that  should  be  given  due  consideration  before  the  work  of 
spraying  for  leaf -spot  is  undertaken.  For  example,  in  irrigated  sec- 
tions it  is  sometimes  necessary  to  irrigate  the  beets  just  at  the  time 
when  the  spraying  should  be  done  to  be  most  effective.  Further- 
more, the  irrigation  ditches  across  the  fields  are  a  hindrance  to  the 
work.  Either  the  ditches  must  be  plowed  in  each  time  before  spray- 
ing or  much  time  will  be  lost  in  turning  at  each  cross  ditch.  In 
himiid  regions  these  difficulties  are  not  encountered,  but  in  localities 
where  showers  are  frequent  the  spray  may  be  washed  off  by  rain 
before  the  mixture  has  had  time  to  dry  on  the  leaves.  In  such  cases 
resi)raying  is  necessary,  and  should  be  dcme  immediately  after  the 
rain  is  over.  If  spraying  is  undertaken,  it  must  Ire  remembered 
that  it  is  a  preventive  and  not  a  cure.  For  this  reason  the  leaves 
must  l>e^^'Overed  as  so(m  as  the  disease  beings  to  api^ear,  in  order  to 
make  fwi-ther  infection  impossible. 

MOISTURE. 

A  constant  and  uniform  supply  of  moisture  in  the  soil  has  a  bene- 
ficial effect  in  retarding  an  outbreak  of  leaf-spot.  Moisture  reduces 
the  temperature  of  the  soil  and  of  the  atmosphere  surrounding  the 
beets  and  also  prevents  the  leaves  from  wilting.  It  is  noticeable  that 
a  slight  reduction  in  temperature  will  retard  the  development  of 
Cercospora  and  the  production  of  spores.  It  is  noticeable  also  that 
when  a  beet  wilts  it  is  generally  the  outer  or  older  leaves  that  wilt 
fiist,  just  as  it  is  generally  the  outer  or  older  leaves  that  show  the 
first  sj)ots.  Beets  growing  close  to  irrigating  ditches  and  in  other 
j)laces  favorable  to  a  ccmstant  and  uniform  water  supply  are,  as  a 
rule,  much  less  severely  attacked  by  leaf -spot  than  beets  growing 
under  conditicms  which  show  marked  variati(m  in  the  supply  of  soil 
moisture. 

As  previously  noted,  se^'ere  outbreaks  of  leaf-spot  usually  have 
)een  pi-eceded  by  a  long  dry  period  followed  by  a  renewal  orf  the 
noisture  supply.  The  dry  period  is  usually  long  enough  to  cause  a 
vilting  of  the  outer  beet  leaves.  While  there  seems  to  l)e  some  rela- 
tion between  the  wilting  of  the  leaves  and  an  outbreak  of  leaf-spot, 
ihe  exact  connecti'^Ti  img  not  been  determined.  As  a  control  method, 
>.  .»oi.  ;t  is  satt  t.  '^'  hat  a  constant  iw^  miform  supply  of  soil 
•     'if!i/- >nt  •»     .i    limes  to  prevent  ti       lilting  of  the  leaves 

•  —  tiivliiig  «..       -^^bre^k  '^^    «af-sjvH       r^^^ery  effort  should 

no'^o  +'  h^  „-  ,  1^'  -^i  >ossible  shape  for 
/   -    -J       •-  <rround  to  a  good 
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depth,  by  supplying  an  it(lei|unte  amount  of  humus,  and  by  frequent 
iin«I  tliiirough  subsequent  cultivation. 

Under  certain  conditions,  moisture  gathering  ami  holding  siib- 
Ktances,  such  as  common  salt,  have  appeared  to  be  of  vnhw  in  jirc- 
venting  an  outbreak  of  leaf-spot.  In  some  experiments  along  this 
..line  the  writer  found  that  1,000  potmds  per  acre  of  common  salt 
ijipplied  just  before  planting  and  thoroughly  worked  into  the  sur- 
■.face  soil  reduced  the  severity  of  leaf-spot  to  n  mtirked  degi-ee.  as 
-diown  in  figure  10.  However,  this  treatment  had  no  decided  effoi-t 
upon  leaf-spot  if  the  period  of  drought  preceding  the  outbreak  of  the 
disease  was  exceptionally  long  and  severe.  In  irrigated  sections  fic- 
quent  waterings  will  be  beneficial  in  warding  off  leaf-spot,  but  imless 


Ibe  j»hysieal  condition  of  the  s<ui  is  such  that  it  has  a  good  watci- 
holding  capacity  it  will  be  practically  imx»issible  to  irrigate  often 
enough  to  jutMcnt  the  development  of  the  fungus.  In  fact,  frequent 
waterings  with  a  low  water-holding  cai>a(ity  of  the  soil  seem  to  iu<l 
rather  than  retard  the  development  of  leaf-spot. 

DISPOSING  OF  BEET  TOPS. 

Theoretically,  it  should  hv  feasible  to  remove  the  leaf-spot  from  a 
field  by  carefully  gathering  and  removing  the  diseased  Iwet  leaves; 
but  since  the  diseased  leaves  are  more  or  less  torn  and  S'attercd  dur 
ing  the  harvesting  process,  it  is  practically  impossible  to  accomplisli 
this  result.  The  usiud  methods  practiced  in  the  handling  of  beet 
tops  are  the  pnstiiiv  method,  the  hauling-off  method,  and  the  plowing- 
under  method.     Cattle  or  sheep  may  be  used  in  pasturing  the  tops 


18  farmers'  bulletin   «18. 

after  the  r(K)ts  are  removed  from  the  field.  This  should  be  done  only 
when  the  soil  is  in  such  condition  that  it  will  not  be  injured  by  tram- 
pling. Care  should  be  taken  also  that  this  method  does  not  result  in 
scattering  the  disease  to  fields  to  be  used  the  following  year  for  beets. 
This  can  be  accomplished  by  not  allowing  the  stock  to  enter  the  fields 
that  are  to  be  used  for  beets  the  follow^  ing  year  while  pasturing  on  the 
beet  tops  or  until  several  days  after  they  have  been  taken  off  the  beet- 
top  pasture.  If  the  tops  are  hauled  to  the  feed  yard  or  silo,  care 
should  be  taken  to  allow^  none  of  the  diseased  leaves  to  be  scattered 
on  the  ground  to  be  used  for  beets  the  following  year.  Beet  tops  are 
far  too  valuable  as  stock  food  to  be  wasted  and  should  be  hauled  to 
the  feed  yard  or  silo,  where  they  should  l^  properly  stored  and  even- 
tually fed  in  racks.  This  is  not  only  economical,  but  it  keeps  the  dis- 
eased leaves  from  blowing  about  and  puts  the  manure  where  it  can 
be  handled  in  the  safest  manner  and  to  the  best  advantage.  Beet  tops, 
if  plowed  under,  will  add  some  humus  to  the  soil.  Under  some  local 
conditions  this  may  be  the  l^est  method  of  disposing  of  the  tops.  If 
this  method  is  used,  the  plowing  should  be  done  in  the  fall  in  a  thor- 
ough manner,  so  that  all  the  leaves  will  be  turned  imder  to  a  depth  of 
10  inches  or  more. 

DISPOSING  OF  THE  BiANURE. 

It  has  been  found  that  the  beet-leaf  fungus  w411  be  destroyed  in  one 
or  two  years  if  beets  are  not  grown  in  the  field  where  it  is  present  or 
if  the  infested  ground  is  deeply  plowed  in  the  fall.  It  becomes  a  sim- 
ple matter,  therefore,  to  prevent  the  propagation  of  the  leaf-spot 
fungus  by  applying  the  manure  to  the  land  one  or  two  years  in 
advance  of  the  beet  crop.  This  is  not  only  a  wise  precaution  from  the 
standpoint  of  controlling  leaf-spot,  but  it  is  also  good  farming,  since 
sugar  beets  do  much  better  on  well-manured  ground  to  which  the 
manure  was  applied  one  or  two  years  in  advance  of  the  beet  crop. 

SUMMARY. 

(1)  Leaf -spot  viay  he  controlled  on  a  eo-ninwreidl  scale  and  in  a 
pvactienJ  and  'tnevpenHlee  manner  htj  a  care  fully  planned  and  thor- 
oiKjhhj  executed  system  of  erop  rotations  or  hy  deep  fall  plowing. 
The  hest  7'esults  are  ohtalned  hy  comhtnhuf  these  ttro  methods. 

(2)  A  proper  and  uniform  sup|;ly  of  soil  moisture,  spraying,  and 
the  j)roper  disposition  of  beet  t<)i)s  and  stable  manure  are  important 
•  ids  in  the  control  of  leaf-siK)t. 

8)  Tlie  principal  agencies  in  the  distribution  of  the  leaf -spot 
•••i<?us  are  wind,  water,  insects,  and  man  and  other  animals. 

-t)  Leaf -spot  tends  to  reduce  either  the  tonnage  or  the  sugar  con- 
'^iit  of  the  beet,  or  both,  dependinf     ipo^^  i^^f^   ^ime,  duration,  and 

^     or^fy  of  -^lir    •attack. 

,/    o  '^-icb'  iTi*-i»-»s    »  .        ''-.ii     ^luo  of  l)eet  tops. 
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INTRODUCTION. 


The  purpose  of  this  publication  is  to  present  to  the  reader  in  a 
concise  manner  the  most  important  features  regarding  the  breeds  of 


Vta.  1.— DratI  BtldlnB, 


draft  hoives  in  this  country.     A  history  of  the  breeds  or  information 
regarding  the  early  types  has  been  purposely  avoided,  and  tlie  readci' 
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who  desires  information  on  such  matters  is  referred  to  the  list  of 
books  given  at  the  end  of  this  paper.  The  name  and  address  of  the 
secretary  of  the  pedigree-record  society  for  each  breed  is  given  at  the 
conclusion  of  the  portion  dealing  with  that  particular  breed,  and 
the  reader  is  referred  to  the  various  societies  for  information  regard- 
ing the  rules  of  registry  and  the  issuance  of  studbooks,  or  for  lists 
of  breeders. 

POINTS  OF  THE  DRAFT  HORSE. 

The  draft  type  is  characterized  by  massiveness,  and  the  particu- 
lar field  for  this  type  is  the  hauling  of  heavy  loads  at  a  compara- 
tively slow  gait,  usually  at  the  walk.  Therefore  power  and  not  speed 
is  desired,  and  in  order  to  possess  this  power  the  horse  should  be 
generally  blocky  or  compact,  low-set  or  short-legged,  and  be  suffi- 
ciently heavy  to  enable  him  to  throw  the  necessary  weight  into  the 
collar  to  move  the  heavy  load  and  at  the  same  time  maintain  a  secure 
footing.  In  fair  condition  a  drafter  should  weigh  not  less  than 
1,600  pounds,  and  the  majority  will  be  between  16  and  17  hands  in 
height,  but,  of  course,  many  are  found  below  and  above  these  heights. 
In  some  localities  horses  weighing  less  than  1,600^  pounds  are  termed 
drafters,  but  in  localities  where  the  heavy  draft  horse  is  common 
they  would  not  be  classed  as  such,  unless  designated  as  light  drafters. 

In  the  typical  drafter  the  head  is  comparatively  lean,  wide  between 
the  eyes,  and  in  size  proportioned  to  the  body.  The  eye  is  bright  and 
fairly  prominent.  The  neck  is  strong  and  muscular,  of  fair  length, 
and  somewhat  arched ;  in  the  stallion  it  is  well  arched  or  crested,  in 
the  gelding  or  mare  less  so.  The  shoulders  are  shorter  and  more 
upright  than  in  the  case  of  the  light  horse,  and  a  happy  medium 
between  the  straight  and  sloping  shoulder  gives  the  best  combination 
of  power  and  movement.  Too  straight  a  shoulder  causes  excessive 
concussion,  and  the  result  is  bone  and  tendon  trouble  in  the  feet  and 
legs.  On  the  other  hand,  too  sloping  a  shoulder  renders  it  difficult  to 
fit  the  heavy  collars  properly.  In  the  draft  horse,  however,  the 
former  is  much  more  common  than  the  latter. 

The  chest  is  deep  and  comparatively  broad,  thus  providing  plenty 

')f  room  for  the  lungs.     The  girth,  or  the  body's  circumference  be- 

riiTid  the  forelegs,  is  large,  and  horses  slack  in  that  region  are  usually 

c  in  constitution.     The  body  is  broad,  deep,  and  comparatively 

hi   '^*>^lr  's  short  and  broad,  and  the  ribs  well  sprung,  giving 

V   ^v Hi  ice  to  the  body.     The  horse  with  a  shallow  body  is 

.    ...wi  feeder.     The  loin  is  broad  and  well  muscled;  the  croup 

V.J         r-  ^1    long,  broad,  and  well  muscled.     A  short,  decidedly 

nr       v      o  no^  «5o  wcll  rnncpio/^  i<r  +V-  -^^^aightcr  and  longer  one. 

"hiori.>  .,..3..U(^l    pT^(j  ii  ig  f|.om  the 
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hindquarters  that  the  horse  obtains  most  of  its  propelling  power,  the 
front  legs  acting  largely  as  weight  carriers. 

Good  underpinning,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  clean,  heavy  bone  is  necessary  in  order  to  afford  attachments 
for  the  heavy  muscles  and  to  stand  the  heavy  wear  and  tear.  The 
cannon  bones  are  the  best  indication  of  the  bone  throughout.  In  this 
region  the  bone  should  feel  firm,  and  the  tendons  should  stand  out 
distinctly  from  the  bone,  giving  the  cannon  bones  when  viewed  from 
the  side  a  wide,  flat  appearance.  The  knee  should  be  broad  and  deep 
when  viewed  from  the  front.  The  hock  should  be  broad  from  front 
to  back,  and  of  strong  structure.  The  pasterns  should  be  fairly 
long  and  sloping.  While  some  draft  horses  possess  too  long  and  too 
sloping  pasterns,  a  much  larger  number  have  too  short  and  too 
straight  pasterns.  The  foot  should  be  fairly  large  and  the  horn  of 
the  hoof  dense.  The  dark-colored  hoofs  are  the  most  popular,  as  it 
is  thought  they  denote  greater  durability.  In  the  draft  horse  as  much 
quality  as  is  consistent  with  the  required  substance  is  desirable,  but 
quality  should  not  be  obtained  at  the  sacrifice  of  too  much  weight. 

In  temperament  the  draft  horse  is  generally  lymphatic,  but  he 
should  not  be  too  .sluggish.  While  the  nature  of  his  work  requires 
him  to  be  steady  and  easily  managed,  it  is  nevertheless  essential  that 
it  should  be  performed  willingly  and  with  some  snap  and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward. 
This  kind  of  action  renders  possible  the  covering  of  considerable 
ground  in  the  least  possible  time.  While  the  walk  is  the  normal 
gait,  the  ability  to  trot  well  is  desirable.  Often  faults  not  noticeable 
at  the  walk  are  brought  out  at  the  trot. 

BELGIAN. 

The  Belgian  draft  horse,  as  the  name  indicates,  originated  and  has 
been  developed  in  Belgium,  and  is  the  only  breed  of  horses  which  is 
bred  to  any  extent  in  that  country,  the  light  horses  used  in  Belgium 
being  purchased  largely  in  other  countries.  In  1886  the  Belgian 
Draft  Horse  Society  was  organized  for  the  purpose  of  encouraging 
the  breeding  of  the  native  draft  horse  and  to  maintain  a  studbook  for 
the  breed.  In  June  of  each  year  the  annual  show  of  this  society  is  held 
at  Brussels.  At  the  twenty-eighth  annual  show,  held  in  June,  1913, 
the  entries  totaled  more  than  1,000,  and  this  is  probably  the  largest 
show  of  a  single  breed  of  horses  held  in  the  world.  The  breeding  of 
Belgian  draft  hgrses  is  also  promoted  by  the  Government,  which  an- 
nually awards  prizes  and  subsidies  to  the  best  animals  in  the  various 
provinces.  Stallions  which  stand  for  public  service  must  be  approved 
by  a  commission  appointed  by  the  Government. 
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Importations  of  these  horses  into  the  United  States  occurred  more 
or  less  frequently  during  the  last  half  of  the  nineteenth  century,  but 
it  has  been  only  within  the  past  10  years  that  they  have  been  imported 
in  any  large  numbers.  The  early  trade  was  principally  a  stallion 
trade,  but  during  the  past  five  years  quite  a  large  number  of  mares 
have  been  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest 
of  any  of  our  breeds.  Mature  stallions  in  fair  condition,  weighing  a 
ton  or  more,  are  comparatively  common.    In  height  mature  stallions 


FUi.  2.— llelglao  slnlUon. 

II  i>robably  average  Hlightly  over  ICJ  hands,  and  mature  mares 
""^  1(J  hands.  In  jrenerul  conformation  they  are  the  most  cfHupact 
■  iiv  breed,  the  bodies  being  short,  wide,  and  deep.    The  head  is  of 

""     •■■"■    the  neck  is  short  and  heavily  crested  or  arched,  the 

^.  i  and  deep,  the  back  is  short  and  well  muscled  over  the 

■  ■     roup  is  siimewhiU  drooping  or  steep,  and  the  quarters  are 
.V       .■.„  "ly  nniscled.    The  legw  are  short  and  free  from  the  long 

■  ■       '"    '"lerist"     '  the  Clyl"*:''"''   »"d  Shire.    Inaction 

■  p  ,  ■■  1    '"'      •     CMS  )if*         1  ...      he  Clydesdale  or 
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Percheron,  In  temperament  he  is  docile  and  easily  handleil.  He  i;^ 
a  g(Xid  feeder,  is  rated  as  an  easy  keeper,  and  stands  shipment  well. 
Tlie  colors  common  to  the  Belgian  are  bay,  chestDUt,  and  roan,  but 
browns,  grays,  and  blacks  are  occasionally  seen. 

Some  of  the  criticisms  of  the  Belgian  horse  are  that  a  large  num- 
ber have  necks  that  are  too  short  and  heavy,  too  drooping  a  crouj). 
a  roughness  about  the  hocks,  bone  that  is  not  sufficiently  flat,  Ion 
short  and  straight  in  the  pastern,  hoof  deficient  in  circumference, 
and  a  lack  of  general  quality:  but  great  improvement  has  been  noted 


t  to  these  deficiencies  in  recent  years.  The  extreme  width 
may  cause  the  Belgian  to  roll  somewhat  at  the  walk,  but  as  a  class 
they  are  good  movers  at  the  trot. 

In  this  country  the  Belgian  sii'e  has  been  valuable  in  improving 
the  draft  conformation  of  nnr  horse  stock,  particularly  when  mated 
with  many  of  our  rangy,  loosely  coupled  mares.  The  breed  ban 
made  wonderful  progress  in  this  countrj',  considering  that  it  has 
attracted  much  attention  only  during  the  past  10  or  I'i  years.  In 
fact,  pi"obably  no  breed  has  shown  a  greater  increase  in  popularity 
and  a  greater  improvement  during  the  past  decade. 
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The  distribution  of  the  Belgian  draft  horse  in  the  United  States 
is  widespread,  but  it  is  found  iu  the  greatest  number  in  those  sec- 
tions where  the  heaviest  type  of  draft  horse  is  most  prevalent,  such  as 
the  Central  West,  particularly  in  Indiana,  Iowa,  Illinois,  Ohio,  and 
Nebraska. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  organized  in  1887,  but  the  first  volume  of  that  as- 
sociation's studbook  was  not  published  until  1905.  To  date,  however, 
five  volumes  have  been  issued,  the  fifth  having  been  issued  in  1913. 
T'p  to  January  1,  1914,  more  than  8,000  stallions  and  nearly  4.000 


^^•%v^^  ^ 
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"inres  had  I«'en  recorded.    The  secretary  of  the  association  is  J.  D. 
onr-'r,  in.  Wabash,  Tnd. 

PERCHERON. 

i-L'.i.^iui    liigiiiated  in  France  and  has  been  developed  in  a 

.,...        ..«tri('t  in  ilio  north  western  part  of  that  country  known  as 

11, ■■  lis  district  is  about  one-fifteenlh  the  size  of  the  State  of 

'  "■  >nly  Perchenm-s  boni  within  its  boundaries  are  eligible  to 

tf  •■  he  ""■■■luTou  8t"dbook  ui  France.     Pereheron  foals,  to 

■■■-1     ■'  --(jistry   n      '■■   French   book,  must  be   registered 

]■.-'■     ,l.-i,        '-..    ■-     ■  -1.     >?islration  they  must 
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be  examined  by  an  official  appointed  by  the  Percheron  Horse  Society 
of  France,  who  takes  a  careful  description  of  their  color  and  mark- 
ings, and  who  brands  them  on  the  neck  with  the  letters  "  S.  P."  en- 
laced. 

The  Percheron  Horse  Society  of  France  was  organized  in  1883, 
and  in  addition  to  looking  after  the  registration  of  Percherons  it 
holds  an  annual  summer  show  in  the  Percheron  district.  The  society 
also  offers  prizes  at  other  shows.  The  improvement  of  the  Percheron 
and  other  breeds  in  France  is  due  to  both  public  and  private  efforts. 
The  Government  lias  for  a  number  of  years  maintained  studs  in 


^P^^KrJf- 

IP"""! 
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n 

1 

^^^^BH 

Fia.  B. — .\incrlcaa-bml  Percberon  mare. 

which  selected  animals  have  been  kept  for  breeding  purposes.  In 
addition,  subsidies  are  granted  to  private  individuals  in  order  to 
keep  high-class  hoi-ses  in  the  stud.  Stallions  intended  to  stand  for 
public  service  in  France  must  be  examined  by  officials  appointed  by 
the  Government  and  certified  as  being  free  from  periodic  ophthalmia, 
or  moonblindness,  and  roaring  (thick  wind). 

The  introduction  of  Percheron  horses  into  the  TJnited  States  dates 
back  many  years.  One  of  the  early  stallions  brought  to  this  country 
which  exerted  considerable  influence  on  our  draft  stock  was  Louis 
Napoleon,  imported  in  1851  by  an  Ohio  firm.  Other  Perche- 
rons ivere  imported  about  this  time  and  during  succeeding  years. 
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During  the  early  seventies  they  were  imported  in  quite  large  num- 
bers, and  these  importations  have  continued  to  date. 

The  head  of  the  Percheron  is  clean-cut,  of  medium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Percheron  than 
of  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  the  back  is  short,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement  in 
this  respect  has  been  made  in  recent  years.  The  legs,  feet,  and  bone 
are  on  the  average  good.  The  legs  are  free  from  the  long  hair  or 
feather  characteristic  of  the  Clydesdale  and  Shire.  In  action  the 
Percheron  is  good  at  both  the  trot  and  the  walk,  and  the  trot  is 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
the  other  draft  breeds.  This  breed  may  be  regarded  as  one  of  the 
best  movers  and  is  surpassed  in  style  of  action  only  by  the  Clydesdale. 

The  Percheron  is  not  so  large  a  horse  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightly. 
Good,  mature  stallions  in  fair  condition  will  usually  weigh  from 
1,800  to  2,000  pounds,  and  there  are  many  which  weigh  considerably 
over  2.000  pounds.  In  height  good,  mature  stallions  will  measure 
16  to  17  hands,,  with  a  general  average  of  about  16^  hands,  but  of 
course  there  are  some  under  and  a  few  over  these  heights,  although 
the  rangy,  tall  Percheron  is  not  in  demand  in  this  country.  The 
popular  Percheron  is  rather  short-legged,  compact,  and  blocky  in 
form,  less  so  than  the  Belgian,  but  more  so  than  the  Clydesdale  or 
even  the  Shire. 

The  colors  common  to  the  Percheron  are  black  and  gray,  although 
bays,  browns,  chestnuts,  and  roans  are  occasionally  seen.  It  may  be 
safely  stated,  however,  that  90  per  cent  of  our  Percherons  are  either 
black  or  gray. 

While    occasionally    diflSculty    may    be    experienced    in    deciding 

whether  an  animal  is  a  Percheron  or  a  Belgian,  the  two  types  are 

quite  distinct.    The  Belgian  is  heavier  bodied,  more  compact,  shorter 

legged,  and  his  head  is  more  square  in  outline;  the  neck  is  shorter, 

more  heavilv   muscled,  and   more  heavilv  crested.     Moreover,  the 

'"»lors  common  to  the  Belgian — namely,  bay,  chestnut,  and  roan — are 

iucommon  to  the  Percheron,  while  the  gray  and  black  colors  common 

1  o  loiter  are  uncommon  in  the  Belgian. 

^. .,.       ^  ^''('herons  are  criticized  as  having  croups  too  sloping  or 

•    '     he  tail  set  too  low.     Others  are  criticized  as  being  too 

•  ■•'.     .i>.t  ouificiently  drafty — having  a  lack  of  depth  and  fullness  of 

Jy.     Other   fp^i^"^*-'  -^hich   are  sometimes  seen  are  cannon  bones 

i^oj    ,,.o  vof]  ^^         ■   I,  Jo^Ving  in  breadth  and  flatness,  lack  of  bone 
*^-    -ii'.     ^'^^        ""^    -ncfpT-Tii.    vb'-^   ire  too  short  and 


■»^f »  I, lit 
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The  distribution  of  the  Percheron  horse  in  this  country  is  wide- 
spread, and  for  years  he  has  been  the  favorite  drafter  of  the  Ameri- 
can people.  In  the  United  States  to-day  Percherons  outnumber  all 
other  draft  breeds  combined,  and  there  does  not  appear  to  be  any 
diminution  in  their  popularity.  This  probably  is  due  in  part  to  the 
good  start  given  the  breed  by  the  pioneer  importers  and  breeders, 
but  this  popularity  must  be  attributed  to  some  extent,  at  least,  to 
their  general  adaptability  to  meet  the  needs  and  desires  of  the 
American  people.  For  crossing  on  ordinary  mares  the  Percheron 
stallion  has  been  very  popular,  so  that  grade  Percherons  are  very 
common,  and  are  great  favorites  in  our  horse  markets. 

In  1876  the  National  Association  of  Importers  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Society 
of  America  is  an  outgrowth  of  that  association.  The  sixteenth  vol 
ume  of  the  studbook  of  this  society  was  issued  in  1914.  Up  to  Jann 
ary  1,  1914,  over  100,000  animals  had  been  accepted  for  registration. 
The  secretary  of  the  Percheron  Society  of  America  is  Wayne  Dins- 
more,  Union  Stock  Yards,  Chicago,  111. 

FRENCH  DRAFT. 

The  name  "  French  Draft "  is  applied  broadly  to  all  the  breeds  of 
draft  horses  in  France,  including  the  Percheron.  In  addition  to  the 
Percheron,  there  are  a  number  of  other  draft  breeds  in  France,  such 
as  the  Boulonnais,  Nivernais,  and  others.  Of  these,  the  Percheron 
is  by  far  the  best  known,  and  has  obtained  a  foothold  in  this  country 
much  greater  than  that  of  any  other  French  breed  of  draft  horses. 
Of  the  other  breeds,  the  Boulonnais  and  Nivernais  are  the  only  ones 
of  any  particular  interest  in  this  country. 

The  Boulonnais  is  found  in  northern  France  in  the  vicinity  of 
Boulogne.  This  breed  is  probably  a  trifle  larger  than  the  Percheron 
and  somewhat  coarser,  but  in  general  type  resembles  the  Percheron 
quite  closely.  The  color  common  to  the  Boulonnais  is  gray,  but  occa- 
sionally other  colors  are  seen.  This  breed  has  been  imported  in 
larger  numbers  than  the  Nivernais. 

The  home  of  the  Nivernais  is  in  central  France,  in  the  Department 
of  Nievre.  In  type  it  is  quite  similar  to  the  Percheron.  The  color 
is  black. 

The  National  French  Draft  Horse  Association  of  America  pub- 
lishes a  studbook,  in  which  may  be  registered  any  of  the  French 
Draft  breeds  or  their  crosses.  The  association  was  organized  in 
187G,  under  the  name  of  the  National  Norman  Horse  Association, 
but  the  name  was  changed  in  1884  to  the  National  French  Draft 
Horse  Association.  Twelve  volumes  of  the  studbook  have  been  i^ub- 
lished,  containing  the  registrations  of  23,000  animals.  The  secretary 
of  this  association  is  C.  E.  Stubbs,  Fairfield,  Iowa. 
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CLYDESDALE. 

The  Clydesdale  originated  and  has  Ijeeii  developed  in  Scotland, 
and  is  practically  the  only  draft  horse  found  in  that  country.  The 
breed  is  of  mixed  origin,  iind  the  early  history  is  more  or  less  obscure. 
It  is  probable  that  the  blood  of  both  Flemish  and  English  horses 
entered  quite  largely  into  the  breed  during  its  early  history.  For  a 
number  of  years,  however,  the  Clydesdale  has  been  bred  pure.  In 
1878  the  Clydesdale  Horse  Society  of  Great  Britain  and  Ireland  was 
organized. 


The  first  Clydesdales  brought  to  North  America  were  probably  im- 
Dortcd  into  Canada  by  the  Scotch  who  had  settled  there.  In  the 
.arly  seventies  Clydejidales  were  imported  into  this  country  both 
nrough  Canada  and  liy  direct  importalion.  By  1880  they  were  be- 
ng  imported  in  large  nitmliers,  and  tliesf  importations  continued 
Uir  >«veriil  years.  During  the  past  10  years  the  number  of  Clydes- 
."les  impurted  has  averiiged  slighily  less  than  100  per  annum. 

"'"■  "lydesdalo  iw  not  as  lipiivy  as  either  the  Belgian  or  the  Shire. 

■  ■■■     .1  v.. .ably. as  a  class,  will  not  weigliquitc  as  much  asthePercheron. 

lu'  '""v.l.w.'ii.   -c  more  n'lgy  and  h"'-'s  the  width  and  compactness 

...I.    .  .,.j;o..«.         'lie  ft,.o(^,     -..-rlor^    '"V"  paid  particular 
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attention  to  legs,  pasteniti,  nnd  feet,  but  have  placed  less  emphasis 
on  weight  than  has  been  the  case  in  other  breeds.  Average  mature 
Clydesdale  stallions  in  this  country  will  probably  weigh  1,700  to 
1,000  pounds  when  in  fair  condition,  with  an  average  height  of  nearly 
IfiJ  hands.  Mature  mares  will  probably  weigh  1.600  to  1,800  pounds 
iind  average  about  16  hands  in  height. 

Xo  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  snappy  stride,  and  a  sharp  trot  with 
hocks  well  flexed  and  carried  close  together  are  characteristic  of  this 
breed.     Good   clean,   flat   bone;   well-set,   fairly    long   and   sloping 


Fio,  7.— Ciydesdale 


pasterns;  and  a  moderate  amount  of  fine  feather  or  long  hair  ut 
the  tear  of  the  legs  below  the  knees  and  hocks  are  important  and 
character istic  features.  The  colors  most  common  are  bay  and  brown 
with  white  markings,  but  blacks,  grays,  chestnuts,  and  roans  arc 
occasionally  seen.  The  white  markings  are  characteristic,  and  it  is 
the  exception  to  see  a  bay  or  brown  Clydesdale  without  a  white  face 
nnd  considerable  white  <jn  the  feet  and  legs. 

Some  of  the  criticisms  of  tins  breed  have  been  the  lack  of  pize  of 
body,  lack  of  width  and  depth,  too  much  feather,  and  too  much 
white  with  no  regularity  of  distribution.  The  average  American 
does  not  like  a  hoi-se  decorated  with  a  white  face  and  legs.     Xor  has  the 
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feather  been  popular  with  Americans,  owing  to  the  care  necessary 
to  keep  the  feet  and  legs  clean.  This,  of  course,  is  not  so  objection- 
able in  countries  where  most  of  the  roads  are  macadamized. 

It  is  not  always  easy  to  differentiate  between  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole  they  are  quite  distinct.  The 
Clydesdale  is  not  as  heavy  bodied  as  the  Shire,  has  more  refinement, 
and  the  feather  is  somewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  quite  popular  in 
the  cities  for  use  by  those  who  want  draft  horses  with  a  good,  long, 
snappy  stride,  and  at  the  same  time  possessing  style  and  action. 
Our  native  mares  of  draft  character  bred  to  Clydesdale  stallions 
have  produced  many  excellent  animals.  They  often  lack  the  weight 
necessary  for  the  heaviest  work,  but  are  horses  of  medium  draft 
weight  and  are  active  at  both  the  walk  and  the  trot. 

The  distribution  of  the  Clydesdale  in  this  country  is  quite  wide- 
spread throughout  the  northern  half;  the  breed  is  seldom  found, 
however,  in  the  South.  It  has  found  the  most  favor  in  such  States 
as  Iowa,  Illinois,  Wisconsin,  Minnesota,  and  the  Dakotas. 

The  American  Clydesdale  Association  was  organized  in  1879,  and 
has  issued  IG  volumes  of  the  American  Clydesdale  Studbook,  con- 
taining the  registrations  of  1G,000  animals.  The  secretary  of  this 
association  is  R.  B.  Ogilvie,  Union  Stock  Yards,  Chicago,  111. 

SHIRE. 

The  Shire  originated  and  was  developed  in  England,  and  to-day 
is  bred  in  all  sections  of  that  country.  The  real  origin  of  this  breed 
is  more  or  less  speculative.  It  is  known  that  this  type  of  draft 
horse  existed  in  England  in  early  times.  It  is  probable  that  the 
early  Shire  was  of  very  mixed  breeding,  but  at  the  present  time  the 
Shire  is  bred  very  pure.  In  1878  the  Shire  horse  breeders  of  Eng- 
land were  organized  under  the  name  of  the  English  Cart  Horse 
Society.  In  1884  the  name  was  changed  to  the  Shire  Horse  Society. 
In  addition  to  the  registration  of  horses,  the  society  holds  an  annual 
show  and  sale  in  London,  and  also  awards  medals  and  prizes  at  the 
'"•uling  agricultural  shows  in  England  and  at  some  of  the  fairs  and 
.  positions  in  the  United  States. 

•i^ires  were  imported  into  this  country  a  good  many  years  ago. 
u      ^«^orge  E.  Brown,  in  volume  1  of  the  American  Shire  Horse 
Ml.  4..,,,;k,  states  that  in  185*3  a  Mr.  Strickland  imported  a  stallion 
lirect  from  England  ^-        •    )ra.  111.,  where  the  horse  was  known  as 
-^hn  Bull.     Volume  uis  studbook  shows  the  registration  of  a 

mall  number  o^      '^Ilii-       nnnortod  J^    '880,  and  these  importations 
T^o*»on«p-i  nnfii  ..      iQ'  Vt.    'o«    ^iliiric    -^rc  imported. 
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The  Shire  is  a  massive  horse,  with  a  wide,  deep,  and  long  body, 
and  is  equaled  in  weight  only  by  the  Belgian.  Shire  stallions  in 
fair  condition  weighing  2,000  pounds  or  over  are  comparatively  com- 
mon. They  are  less  compact,  or  more  rangy,  than  the  Belgian,  and 
in  height  will  average  taller  than  any  other  draft  breed.  Stal1i<jns 
standing  17  hands  or  more  in  height  are  quite  common;  in  fact, 
probably  the  average  height  of  mature  Shire  stallions  in  this  coun- 
try is  close  to  17  hands.  Mature  Shire  mares  will  average  about 
Ifij  hands  in  height  and  will,  in  fair  condition,  average  about  1,800 


pounds  in  weight.  Heavy  bone  and  feather  are  characteristic  of 
this  breed.  In  temperament  the  Shire  is  probably  more  lymphatic 
than  any  of  our  other  breeds,  and  therefore  less  active  than  is  de- 
sired by  many.  The  common  colors  are  bay  and  brown,  with  white 
markings,  although  blacks,  grays,  chestnuts,  and  roans  are  occa- 
sionally seen. 

This  breed  is  criticized  for  lack  of  quality  and  refinement  in 
general,  a  sluggish  temperament,  the  abundance  of  feather,  nnd  the 
large  amount  of  white.  From  the  American  standpoint  the  abun- 
dant feather  is  objectionable,  owing  to  the  difficulty  of  keeping  the 
legs  clean. 
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AVhile  many  Shires  and  Clydesdales  are  so  similar  as  to  render  it 
difficult  at  times  to  distinguish  the  one  from  the  other,  the  two  tj-pes 
are  quite  distinct.  The  Shire  is  more  massive,  heavier  Inxlied 
thi'oiighout,  and  tlie  featlier  or  long  hair  on  the  legs  is  more  abun- 
dant and  coarser  than  that  of  the  Clydesdale. 

The  distribution  of  the  Shire  throughout  the  northern  half  of 
this  country  is  quite  widespread,  hut,  like  the  Clydesdiilo,  it  is  seldom 
found  in  our  Southern  States.  This  breed  has  met  with  the  most 
favor  in  the  Central  West,  particularly  in  Illinois.  Iowa,  Indiana, 
and  Nebraska ;  it  is  also  popular  on  the  Pacific  coast  in  the  States  of 


Washington.  ()i-e{ron,  tind  California.  A  great  many  of  our  best 
market  geldings  posses,s  sonic  Shiro  blowl;  and  where  height  as  well 
an  lione  anil  sulwtanoc  is  desired,  it  can  l)c  derived  from  Shire  blood 
•ith  greater  cc  'aiuty  than  from  other  lireeds. 
n-  .".erica''  -^hire  Horse  Associtition  was  organized  in  1885,  and 
,-   ,.     .i^rl,.     ■.luuie?   '-f  its  studliunk  and  recorded  over  14.000 

'  '  -I-    ■  i>      ■('■.■■I.>«  r:,tr.^s.  W^nnn.,.  I]i. 


.■>uiiuii  Lounty,  in  eastern 
In  *l.(.t  fviuntry  ia  confine'l 
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almost  entirely  to  that  and  adjoining  counties.  The  Suffolk  has  not 
been  bred  for  the  heavy  draft  work  of  the  city,  but  largely  for  the 
farm,  and  for  this  purpose  it  ranks  high  among  the  farmers  of  east- 
em  England,  who  consider  it  capable  of  doing  a  large  amount  of 
labor  on  a  small  amount  of  feed  and  for  longer  periods  than  other 
drafters.  The  breed  is  used  more  exclusively  for  farm  work  than 
any  other  of  our  draft  breeds. 

In  size  the  Suffolk  is  smaller  than  other  drafters;  and  while  occa- 
sionally a  mature  stallion  in  fair  condition  may  weigh  2,000  pounds, 
such  a  weight  is  not  characteristic  of  the  breed.    Considering  their 


uITolk  Btallluu. 


size,  the  Suffolks  have  a  deep  and  wide  body,  and  the  ribs  have  a 
pronounced  spring,  giving  the  body  a  round  and  full  appearance. 
The  croup  is  straight,  the  sloping  croup  being  seldom  seen  in  this 
breed.  The  quarters  are  round  and  well  muscled.  The  legs  are  short 
and  are  particularly  free  from  long  hair  or  feather,  and  the  bone  has 
the  api)earance  of  being  small  compared  with  the  size  of  the  body. 
The  color  is  always  chestnut,  varying  from  light  to  dark.  The  Suf- 
folk is  active,  has  a  good  disposition,  and  is  rated  as  an  easy  keeper. 
The  distinguishing  characteristics  of  this  breed  may  be  said  to  be 
the  invariable  chestnut  coloi-,  with  little  if  any  white ;  their  smooth, 
rotund  form ;  and  the  clean-boned  leg,  devoid  of  the  feather  charac- 
teristic of  the  other  two  British  draft  breeds. 
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The  breed  is  criticized  for  the  lack  of  size  to  supply  the  heavy- 
draft  type  demanded  for  the  heavy  hauling  in  the  cities  and  for 
being  too  light  in  bone  for  the  size  of  the  body. 

Suffolks  were  first  imported  into  this  country  in  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  but  have  never 
gained  a  very  strong  foothold  here.  One  reason  for  this  has  no  doubt 
been  due  to  the  lack  of  size  as  compared  with  other  draft  breeds. 
Another  reason  why  no  more  have  been  imported  has  probably  been 
that  they  have  not  been  bred  in  very  large  numbers  in  England,  being 
confined  to  a  limited  area,  and  the  home  demand  by  the  farmers  has 
been  suflScient  to  take  care  of  most  of  the  animals  produced;  and, 
furthermore,  other  countries  have  purchased  a  good  many  at  prices 
above  what  Americans  would  pay. 

The  Suffolks  in  this  country  are  found  in  small  numbers  in  a  large 
number  of  States,  but  have  never  gained  any  strong  foothold,  and 
consequently  their  adaptability  to  our  conditions  can  scarcely  be 
judged.  The  stallions  have  been  crossed  to  some  extent  on  mares  in 
this  country,  but  the  demand  for  extreme  size  has  prevented  such 
crossing  from  being  carried  on  suflSciently  to  judge  of  its  value, 
except  in  a  small  way. 

The  secretary  of  the  American  Suffolk  Association  is  A.  Graham 
Galbraith,  De  Kalb,  111. 

REFERENCE  BOOKS  ON  BREEDS  OF  HORSES. 

The  Horse  Book,  by  J.  H.  S.  Johnstone,  published  by  the  Sanders'  Pablishing 
Co.,  Chicago,  111. 

Types  and  Breeds  of  Farm  Animals,  by  Charles  S.  Plumb,  publidied  by  Ginn 
&  Co.,  New  York,  N.  Y. 

The  Points  of  the  Horse,  by  Capt.  M.  II.  Hayes,  published  by  Charles  Scrib- 
iier*s  Sons,  New  York,  N.  Y. 
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TIME  OF  ISSUANCE  AND  SCOPE  OF  OCTOBER  CKOP  HEPORT9. 

mtlon  crop  on  September  2.'!  will  be  Issued  by  the  Bunsu  of  ( 
Iture  on  Friday,  Ootobfr  2,  at  12  noon  l(«5lem  time),  the 
announced  tor  the  Census  Bureau's  report  ol  cotton  ginned.  An  act  ol  rongresa  requires  that  the  ct 
tlon  reports  of  the  cotton  crop  shall  he  Issued  on  the  same  day  in  October  each  year  as  the  first  gini 
report  of  actual  cotton  glimed.  This  will  be  the  last  r^ular  cotton  condition  report  ul  the  scuson. 
ojtlmate  of  total  production  will  be  made  In  December. 

On  Wednesday^  October  7,  at  3.15  p.  m.  (eastern  time],  t; 
Condition,  either  on  October  1  or  at  time  oT  harvest,  of  com,  1 
rice;  yield  per  acre,  lotol  production  (preliminary  cgtimaie),  and  quality  of  s] 
A  supplemental  report  will  be  issued,  giving  a  general  review  of  tbe  crop  si' 
will  Include  the  following  crops:  Condition,  either  on  October  1  or  at  tlitie  of 
potaloss,  grapes,  pears,  crantxiTles,  oranges,  lemons,  sugar  cane,  sorghum,  sugi 
compared  with  a  full  crop  (by  peroentagee),  of  aUalln  seed,  millet,  kaflr  con 
beans,  hemp,  broom  com;  average  yield  par  ten  and  quality  of  bopi. 


GENERAL  REVIEW  OF  CROP  CONDITIONS;  SEPTEMBER  1,  1914. 

The  month  of  August  was  gencralh'  favorable  for  crops  in  tlie 
Southern  States  and  unfavorable  in  the  Northern  States.  Importnnt 
losses  are  shown  in  com  and  spring  wheat,  and  wonderful  improve- 
ment shown  in  cotton.  The  net  result  is  a  slight  decline,  the  com- 
posite condition  of  nil  crops  September  1  being  2.1  per  cent  below 
60620°— Bull.  620—14 1 
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the  10-year  September  1  average,  T^hereas  the  August  1  conditiou 
was  2  per  cent  below  the  August  1  10-year  average.  Prospects  are 
for  crop  yields  averaging  4.9  per  cent  better  than  last  j^ear,  whidi 
was  a  poor  crop  .year. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates  makes 
the  following  estimates  from  reports  of  its  correspondents  and  agents: 

Table  1. — JEsHTnaUd  condition  and  acreage  of  specified  crops:  Total  for  the  United  States. 


Crop. 


Winter  wheat. 
Spring  wheat., 

All  wheat 

Com 

Oats 


Barley 

Rye 

Bnckwheat 

White  potatoes. 
Sweet  potatoes. 


Tobacco 

Flax 

Rico 

Hay  (tame). 

Cotton 

Apples 


Condition  tn  percentage  of  normal. 


Sept.l, 
1914. 


168.0 


Sept.  1, 
1913. 


175.3 


71.7 
175.8 

182.4 


65.1 
•74.0 

»73.4 


87.1 
75.8 
81.8 

71.4 
72.9 
88.9 


75.4 
69.9 
81.4 

74.5 
74.9 
88.0 


«78.0 
61.9 


«68.2 
47.7 


Sept.  1, 
10-y.  av. 


176.6 


79.4 
179.1 

180.2 


85.4 
78.0 
85.2 

80.6 
80.4 
88.7 


«73.4 
53.6 


Aug.  1, 
1914. 


75.5 


74.8 
79.4 

85.3 


88.8 
79.0 
75.5 

66.6 
82.1 
87.6 
86.7 
«76.4 
01.3 


Acreage,  1014. 


Per  cent 
of  1913. 


111.6 
97.3 

106.4 
99.3 

100.0 

ioa4 

99.1 

98.9 

101.1 

94.9 

94.6 
84.1 
85.2 
98.9 
98.7 


Acres. 


35,387,000 
17,990,000 
53,377,000 
105,067,000 
38,883,000 

7,538,000 
2,633,000 

798.000 
3,708,000 

693,000 

1,161,000 

1,927,000 

701,800 

48,400,000 

86,980,000 


1  Condition  at  time  of  harvest. 


s  Condition  25th  of  preceding  month.. 


Table  2. — Estimated  yields  indicated  by  the  condition  of  specified  crops  on  Sept  1, 1914, 
final  yields  in  preceding  years,  for  comparison,  and  farm  price  Sept.  1,  1914:  Total  for 
the  United  States. 


Yield 

per  acre. 

Total  production  (in  millioas  of 
bushels). 

Farm  price  Sopt.  1. 

Crop. 

1914 » 

11X)9-1913 
average. 

1914  1 

1913, 
final. 

1909-1913 

average, 

final. 

1914 

1913 

Sop- 
tember 
fore- 
cast. 

Aupist 
forecast. 

1908-1913 
avenge. 

Winter  wheat 

Butk. 

M9.1 
12.2 
16.8 
24.9 
29.1 

2fi.3 
«16.8 
21.5 
9«.0 
93.0 

729.0 
8.0 
3-1.5 
M.42 

Bush. 

15.6 
13.3 
14.7 
2.5.9 
30.6 

24.3 
1<).  1 
20.5 
97.1 
92.7 

815.1 
7.8 
33.3 
1.34 

«675 

221 

896 

2,598 

1,116 

200 
3  43 

17 
371 

55 

862 

15 

24 

S69 

220 

«675 

236 

911 

2,634 

1,153 

203 
«43 

17 
370 

50 

791 
17 
24 
69 

210 

523 

240 

783 

2,447 

1,122 

178 
41 
14 

332 
59 

954 
18 
26 
64 

145 

441 

245 

686 

2,708 

1,131 

182 
35 
17 

357 

58 

996 
20 
24 
66 

176 

CenU. 

Centt. 

Genu. 

Spring  wheat 

All  wheat 

93.3 
81.6 
42.3 

52.5 
75.4 
79.8 
74.9 
92.7 

77.1 
76.4 
39. 3 

55.2 
63.0 
70.0 
76.3 

87.7 

Com 

71.2 

Outs 

39.1 

Baric  V 

59.5 

Rve  

71.4 

Buckwheat 

74-0 

White  potatoes 

Swcit  potatoes 

Tobacco lbs . . 

79.7 

Flax 

139.3 

127.8 

"iw.'i 

Rice 

Hay  (tame)...  terns.. 
ApuIps bush. . 

811.91 
««8.6 

811.88 
»75.2 

81lL0ft 
*72.4 

1  Interpreted  from  condition  reports. 


I  PralimiDary  estimate. 


i  Avini0i  Ang.  18. 
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Table  3.— Orowin^  condition  of  specified  crops  Sept.  i,  expressed  in  percentages  oj 
their  lO-year  average  {not  the  normal)  on  Sept,  1,  and  the  improvement  (+)  or  decline 
(— )  during  August:  Total  for  the  United  States. 


Crop. 


Peaches! 

Apples 

Crajiberrles 

Cantaloupes  ^. 

QrM>es 

Kanr  corn 

Cotton 

Hay 

Watermelons  > 

Lemons 

Alfallai 

Pears 

Broomconi.... 


Condi- 
tion in 
percent- 
age of 


Change 
during 


age, 
Sept.  1. 


116.0 
115.5 
115.3 
106.1 

107.8 
107.2 
106.3 
106.0 

105.8 
105.6 
105.2 
105.0 
104.1 


-I-  2.2 


-I-  3.1 
-I-  3.4 
-1-10.8 


-I-  0.2 


+  5.3 
+  4.1 


Crop. 


Mfllet 

Sugar  beets. 

Barley 

Buckwheat . 

Oranges 

Peanuts.... 
Beans  (dry) 
Rice 

Tomatoes.. 
Potatoes... 
Cabbages... 
Onions..... 


Condi- 

tion in 

percent- 
age of 
10-year 
aver- 

Change, 

during ! 
August.! 

ago, 

Sept.  1. 

103.4 

-1-2.6 

103.0 

-0.4 

102.7 

-1.2 

102.0 

-1-2.3 

101.5 

-0.7 

101.4 

+4.3 

Wl.l 

-0.7 

100.2 

+  1.1 

97.5 

+4.0 

97.2 

+2.1 

97.1 

+  1.9 

97.0 

+3.6 

Crop. 


Borghum 

Lima  beans . . . 

Clover  seed 

Sweet  potatoes 

Oats 

Sugarcane 

Flax 

Com 

Spring  wheat.. 

Tobacco 

Hemp 

Hops 


Condi- 
tion in 
percent- 
age of 
10-year 
aver- 
^age, 
Sept.l. 


97.0 
96.9 
96.5 
96.0 

95.8 
91.8 
90.7 
90.3 

88.8 
88.6 
88.5* 
88.5 


Clia^ge 
durmg 
August. 


+  5.6 
+  CO 


+  8.7 


+ 


2. 

6. 
8. 
1. 


-  5.5 
+  7.0 
+  6.3 
-11.5 


1  Production  compared  with  full  crop. 

Table  4. — Combined  condition  of  all  crops  {100  =  average),  and  change  during  Augustj 

by  States. 


state. 


Maine 

New  Hampshire 

Vermont 

Massachusetts... 
Rhode  Island... 

Connecticut 

New  Y  ork 

New  JCTsey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

West  Virginia... 
North  Carolina. . 
South  Carolina. . 

Georgia 

Florida 


Com- 

bined 

condi- 
tion 

Change. 

(per 

cent). 

lOK.S 

-  0.3 

108.0 

-  5.9 

96.8 

-  1.6 

111.2 

+  4.9 

106.0 

+  10.2 

108.8 

+  5.3 

103.7 

+  0.3 

106.7 

+  2.6 

10B.2 

-  1.7 

105.7 

+  0.5 

110.2 

-  1.6 

85.6 

-  7.1 

86.4 

+  1.3 

101.1 

+  1.5 

99.9 

+  3.2 

103.3 

+  5.1 

100.0 

+  1.7 

State. 


Ohio 

Indiana 

Illinois 

Michigan. 

Wisconsin.... 

Minnesota 

Iowa 

Missouri 

North  Dakota 
South  Dakota, 
Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 


Com- 
bfaied 
condi- 
tion 
(per 
cent). 


96.2 

86.3 

81.6 

108.1 

101.8 

91.0 
97.3 
80.8 
98.9 
95.4 
99.7 

118.7 
90.4 
94.3 

Vo.  o 

98.9 
96.2 


Change. 


+ 


0.1 
0.6 
2.3 
1.2 
5.5 

3.4 
7.4 

8.2 
8.5 
1.4 
5.9 


-  4.2 
+  11.1 
+  10.2 
+  4.0 
+  3.2 
+  3.9 


State. 


Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexico.... 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

United  States 


Com- 
bined 
condi- 
tion 
(per 
cent). 


101.8 

102.3 

92.5 

91.5 

99.5 

106.5 

111.3 

97*.  7 

98.7 

118.9 

95.0 

102.4 

94.2 

108.5 


97.9 


Change. 


+  15.5 
+  9.0 
+  9.0 

-  4.6 
+  0.6 

-5.7 

-  1.7 

-  3.3 

-  (i.5 
+  14.1 

-  5.1 

-  0.8 
-6.4 
+  0.1 


-  0.1 


COTTON  CONDITION  AUGUST  25,  1914,  WITH  COMPARISON.  * 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estunatcs  esti- 
mates, from  the  reports  of  the  correspondents  and  agents,  that  the 
condition  of  the  cotton  crop  on  August  25  was  78  per  cent  of  a  normal, 
as  compared  uith  76.4  on  July  25,  1914,  68.2  on  August  25,  191.S, 
74.8  on  August  25,  1912,  and  73.4,  the  average  on  August  25  of  the 
past  10  years. 
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Table  5. — Condition  vf  the  cotton  crop  and  farm  price,  by  States. 


A  up. 
25, 1914. 

yo 

S2 
i  1 
81 
83 

77 
75 
66 
79 
75 

76 
?2 

.SO 
08 

78.0 

Julv 
2o, iyi4. 

1913 

Aug.  25. 
1912 

lO-yejir 
aver- 
a:;e. 

Farm  price. 

State. 

Sept.  1, 
1914. 

Auff.  1, 
1914. 

Sept. 

1- 

1913 

1 
1012 

Virginia 

89 
86 
79 
82 
86 

81 
79 
76 
71 
72 

73 

75 

75 

100 

70. 4 

80 
78 
77 
76 
81 

72 
69 
67 
64 
72 

80 
72 
45 
96 

80 
75 
73 
70 
73 

75 
70 
74 
76 
77 

76 
78 
84 
95 

81 
77 
76 
76 
78 

74 

68 
70 
76 

82 
83 
73 

9.6 
9.6 
8.7 
7.9 
13.0 

8.5 
9.1 

10.0 
8.3 

10.0 

10.1 
8.0 
8.8 

12.2         12.6 
12.5         11-8 

11.1 

North  Carolina 

11.5 

South  Carolina 

12.9 
12.9 
17.0 

12.8 
12.5 
12.2 
12.0 
11.7 

12.5 
12.1 
12.0 

11.7 
11.7 
14.0 

11.6 
12.0 
U.8 
11.9 
11.7 

11.8 
11.5 
11.7 

11.7 

Oeor^'ia 

11.4 

Florida 

14.0 

Alabama 

11.1 

M  ississippi 

11.5 

Louisiana 

11.0 

Texas 

11.1 

Arkansas 

11.2 

Tennes.see 

11.1 

Mi.ssouri 

9.2 

Oklahoma 

11.5 

California            

United  States 

68.2 

74.8 

73.4 

8.7 

12.4 

11.8 

1L3 

Table  G. — Condition  of  the  cotton  crop  monthly  and  the  estimated  yield  per  acre  for  the 

past  10  years. 


TOTAL  FOR  THE  UNITED  STATES. 


Year. 

May  25. 

June  25. 

July  25. 

Aug.  25. 

Sept.  25. 

1 

Yield  per 
acre. 

1913 

79.1 
78.9 
87.8 
82.0 
81.1 

79.7 
.  70.5 
84.6 
77.2 
83.0 

81.8 
80.4 
88.2 
80.7 
74.0 

81.2 
72.0 
83.3 
77.0 
88.0 

79.6 
76.5 
89.1 
75.5 
7L9 

83.0 
75.0 
82.9 
74.9 
91.6 

68.2 
74.8 
73.2 
72.1 
63.7 

76.1 
72.7 
77.3 
72.1 
84.1 

64.1 
69.6 
71.1 
65.9 
58.6 

69.7 
67.7 
71.6 
71.2 
75.8 

Lbs.  tint. 
182.0 

1U12 

190.9 

1011 

207.7 

1910 

1T0.7 

1909 

154.3 

1908 

194.9 

1907 

178.3 

1906 

202.5 

1905 

186.1 

1904 

204.9 

.\  vcraeo,  1JK)4-13 

80.4 

80.7 

80.0 

73.4 

68.6 

187.2 

TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  decreased  about  2.7  per  cent  during  August;  in  the 
past  6  years  the  price  level  has  decreased  during  August  2.4  per  cent. 

On  September  1  the  index  figure  of  crop  prices  was  about  3.7  per 
cent  higher  than  a  year  ago,  2.7  per  cent  higher  than  2  years  ago,  and 
3.9  per  cent  higher  than  the  average  of  the  past  6  years  on  Septem-* 
ber  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for  meat 
animals  increased  3.0  per  cent  during  the  month  from  July  L5  to 
August  15.  This  compares  with  an  average  advance  from  July  15 
to  August  15  in  the  past  four  years  of  0.8  per  cent. 
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On  August  15  the  average  (weighted)  price  of  meat  animals — 
hogs,  cattle,  sheep,  and  chickens — was  $7.63  per  100  pounds,  which 
compares  with  $7.20  a  year  ago,  $6.56  two  years  agb,  $5.87  three  years 
ago,  and  $6.67  four  years  ago  on  August  15. 

A  tabulation  of  prices  is  shown  on  pages  32  and  33. 


SUGAR-BEET  PROSPECTS. 

The  condition  of  sugar  beets  September  1  was  92.5  per  cent  of  a 
normal.  This  forecasts  a  yield  per  acre  of  about  10.4  tons.  The 
actual  outturn  wiU  hkely  be  above  or  below  this  amount  according 
as  conditions  at  harvest  are  better  or  worse  than  usual.  A  yield  of 
10.4  tons  on  the  estimated  planted  acreage,  520,600  acres,  amounts 
to  5,414,000  tons,  or  52,000  tons  more  than  were  indicated  by  the 
condition  of  the  growing  beets  on  August  1.  But  there  is  usually 
some  abandonment  of  acreage,  the  average  in  recent  years  being  10 
per  cent.  Assuming  an  average  abandonment  of  10  per  cent,  there 
would  result  about  4,873,000  tons  of  sugar  beets.  The  production 
in  1013  was  5,659,000  tons,  which  produced  1,466,802,000  pounds  of 
sugar. 


FLORroA  AND  CAUFORNIA  CROP  REPORT. 

Table  7. — Crop  conditions  in  Florida  and  California. 


Florida. 

California. 

Crop. 

Condition  Sept.  1— 

Condi- 
tion 

Aug.  1, 
1914. 

Condition  Sept.  1— 

Condi- 
tion 

1914 

1913 

1912 

1914 

1913 

1912 

Aug.  1, 
1914. 

Oranges 

87 

89 

97 

87 

89 
92 

76 
61 

87 
89 

8S 

Lemons 

91 

Limes 

85 
87 
75 
80 

100 

84 
45 
68 

95 
94 
79 
80 

88 
88 

Grapefruit 

Peaches,  production  ^ 

94 
95 
84 
95 
97 
80 
74 
87 
84 
84 

65 
89 
73 
82 
86 
65 
70 
78 
55 
77 

85 
92 
85 
86 
89 
83 
89 
80 
83 
86 

Peaches,  quality 

Pears 

84 

Watermelons  * 

74 

68 

79 
73 

80 
68 

Cantaloupes  * 

Apricots 

77 

Prunes 

73 

Olives 

85 

Almonds 

1 

83 

Wftlniits       ,                    

82 

Velvet  beans 

88 

92 

86 

Grapes: 

For  wfne 

89 
90 
91 

80 
75 
80 

87 
85 
87 

93 

For  rjilsin«i    . ,              , 

1 

91 

FortabR 

1 

93 

\" 

1  Production  compared  with  a  full  crop. 
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HONEY  PRODUCTION. 

The  results  of  the  first  inquiry  of  the  Bureau  of  Crop  Estimates  on 
honey  production  are  presented  in  Table  8.  The  figures  given  are 
based  upon  estimates  received  from  the  bureau's  regular  corps  of 
correspondents  and  from  a  large  special  list  of  bee  keepers.  The 
number  and  character  of  the  reports  received  insure  that  the  figures 
given  fairly  reflect  the  relative  yield  per  colony  this  year  and  last, 
with  the  one  exception  that  the  fall  flow  this  autumn  may  increase 
somewhat  the  yields  for  1914.  The  returns  were  particularly  full  and 
adequate  from  all  of  the  important  honey-producing  sections. 

The  yield  is  based  on  the  total  honey  surplus  (removed  or  to  be 
removed  from  the  hive)  divided  by  the  number  of  colonies  remaining 
at  the  close  of  last  winter. 

The  honey  yield  in  the  white-clover  belt  of  the  central  northern 
States  has  been  very  disappointing,  especially  when  compared  with 
the  abundant  yield  last  year  and  also  with  the  unusually  bright 
prospects  early  in  the  present  year.  Through  many  portions  of  Uiis 
belt  the  crop  failed  entirely.  The  yields  in  the  more  northern  States, 
where  the  dependence  upon  white  clover  is  not  so  great,  were  fair, 
though  generally  somewhat  under  those  of  last  year. 

The  yields  in  the  important  honey-producing  regions  of  southern 
California  and  southern  Texas  were  good.  The  alfalfa  yield  in 
Colorado  and  Utah  was  fair,  though  not  equal  to  last  year.  The 
South  Atlantic  and  east  Gulf  States  have  yields  about  the  same  as 
last  year — near  an  average  crop. 

An  interesting  fact,  developed  by  this  inquiry,  is  that  the  propor- 
tion of  comb  and  *  'chunk''  honey  is  decreasing  and  that  the  extracted 
is  increasing.  Testimony  from  the  producers  of  bee  keepers'  supplies 
is  corroborative  of  this  finding. 

The  practical  failure  of  lioney  production  in  much  of  the  white- 
clover  belt  sliould  put  bee  keepers  there  on  the  alert  to  supplement 
the  bees'  scant;    "  Jl  stores  with  sirup  to  prevent  winter  loss  from 
-iiarvation,  unl**-      '^*   ' »'    \ow  should  prove  unexpectedly  abundant. 
.^hougb  ^^^^  '^'^Q'  -ai  li   ^^%h,  a  good  colony  of  bees  is  worth  much 

v>'^      '    ••      »-  '"^T^i«hin(T  full  stores  for  the  winter. 

"Cico  she  '"«   "'^ntinued  large  increases 

■     •         ■•  ..     -  ho    -    .   I,  which  fact  is  reflected 

."    •     •  luey  and  beeswax,  the 

'^f     r  $100,000  during 
^       ^  ■  -  ,    ■    »:'<.- to  Rico  is  expected 

"^eui    ^^  nectar  flow,  largely 
jo"^-uous  throughout  the 
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The  receipts  of  butter  and  eggs  at  five  primary  markets,  as  reported 
to  the  Bureau  of  Crop  Estimates,  for  August,  1914,  were:  Butter, 
12,613,611  pounds;  e^s,  319,873  cases.  The  average  receipts  for 
August  during  the  five  years  1910-1914  were:  Butter,  13,569,915 
pounds;  eggs,  299,375  cases. 
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CONFERENCE  ON  THE  COTTON  MARKETING  SITUATION. 

By  Charles  J.  Brand,  Chief,  Office  of  Markets. 

The  proper  marketing  of  the  cotton  crop,  an  unsolved  problem 
even  in  times  of  peace,  has  been  made  infinitely  more  difficult  and 
ahnost  impossible  by  the  war  in  Europe.  The  gravity  of  the  situation, 
due  to  the  interruption  of  the  export  business,  not  only  to  the  cotton 
industry,  but  also  to  the  whole  business  structure  of  the  country,  led 
Secretary  of  the  Treasury  McAdoo  to  call  a  conference  to  advise  with 
him  as  to  remedial  measures  that  might  be  taken.  About  150  persons, 
representative  of  all  of  the  interests  in  the  cotton  trade,  were  in 
attendance  at  the  meetings  at  the  Pan  American  Building  on  August 
24  and  25,  1914. 

Recently  in  normal  years  about  two-thirds  of  the  crop  has  gone 
abroad.  The  value  of  this  export  has  amounted  to  from  $500,000,000 
to  §600,000,000  per  year.  Last  year  it  approximated  the  latter 
figure,  about  8,700,000  bales  of  our  1 4,000, 000-bale  crop  going  into 
foreign  commerce,  while  roughly  5,300,000  bales  were  used  at  home. 
Of  the  quantity  exported  something  less  than  7,000,000  bales  went  to 
tlie  countries  now  in  a  state  of  war.  England,  with  takings  of  about 
3,500,000  bales,  is,  of  course  our  greatest  customer.  Germany  directly 
imports  considerably  less  than  liaK  that  quantity  and  ranks  second. 

The  problem  so  far  as  tho  United  States  is  concerned  is  further 
complicated  by  the  Indian  and  other  crops,  totaUng  between  7,000,000 
and  8,000,000  bales,  many  of  which  are  witliout  their  usual  market, 
thus  necessarily  adding  to  the  pressure  on  the  price  of  an  international 
(T(^p  like  cotton. 

The  disturbed  and  panicky  spirit  that  appeared  to  some  extent  during 
tJie  first  day  of  the  conference  disappeared  on  the  second.  Tliis 
change  Ixas  been  reflected  in  the  country  at  large,  not  so  much  because 
of  the  tilings  specifically  accomplislied  by  the  meeting,  as  on  account 
of  the  clearing  away  of  a  multitude  of  rather  unpractical  and  impru- 
dent expedients  that  had  been  suggested  and  championed  by  various 
individuals  and  interests  as  remedies.  It  is  ratlier  characteristic  of 
American  business  to  lay  to  and  do  things  as  soon  as  it  is  clear  what 
can  be  done  under  a  given  set  of  conditions. 

Many  estimates  have  been  made  as  to  the  surplus  of  our  crop  that 
must  be  taken  care  of  until  better  conditions  prevail.  The  general 
opinion  of  the  representatives  of  the  producing,  banking,  manufactur- 
ing, and  other  interests  at  tlie  conference  indicated  that  a  volume  of 
from  4,000,000  to  5,000,000  bales  would  have  to  be  provided  for  in 
some  way. 

It  is  (^timatod  that  of  the  143,000,000  spindles  in  the  world,  50,000,- 
000  are  in  countries  that  are  at  peace;  32,000,000  of  these  are  in 
tJio  Ignited  States  and  18,000,000  in  other  countries.  As  there  are 
6,000,000  spindles  in  India  working  almost  wholly  on  coarse  goods, 
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and  over  2,000,000  in  Japan,  there  remain  only  10,000,000  outside  of 
tliese  three  countries. 

Some  American  mills  are  closing  down,  others  are  working  only  part 
time,  or  with  reduced  force.  They  are  buying  naturaUy  rather  on  a 
hand-to-mouth  basis.  Spinners,  except  in  the  distinctly  standard  Unes, 
feel  that  they  must  have  orders  in  hand  to  justify  manufacture.  The 
problem  tlien  from  the  standpoint  of  any  help  the  mills  can  give  is  to 
get  orders.  No  effort  should  be  spared  in  this  direction.  The  De- 
partment of  Commerce  is  helping  so  far  as  lies  within  its  authority  in 
opening  up  new  foreign  markets,  but  private  initiative  must  not  wait 
for  too  much  government  help  in  such  a  situation. 

If  the  quantity  to  be  carried  over  until  next  year  is  to  be  reduced  to 
a  minimum,  American  mills  must  increase  their  production  to  at  least 
full  capacity  of  present  spindles.  Japan,  with  a  total  spindleage  only 
about  200,000  greater  than  that  of  Georgia,  is  reported  as  working 
overtime.  In  the  interruption  of  the  movement  of  goods  in  the  regu- 
lar channels  of  trade,  in  conmion  with  all  neutrals,  the  United  States 
has  suffered  seriously  and  manufacturers  and  sales  agencies  have  n^t 
yet  been  able  to  open  up  new  markets.  Furthermore,  many  cases  are 
reported  in  which  orders  even  from  other  countries  on  the  American 
continent  have  been  canceled.  The  closely  intermingled  commercial 
relations  that  exist  are  well  shown  by  the  fact  that  the  cancellation  of 
European  orders  for  copper  from  BoUvia  have  brought  about  the  can- 
cellation of  orders  for  cotton  goods  from  certain  American  mills, 
resulting  in  at  least  one  case  in  a  complete  shutdown. 

A  considerable  part  of  the  discussion  during  the  conference  had 
for  its  object  the  obtaining  for  State  banks  which  are  not  under  the 
control  of  the  Comptroller  of  the  Currency  of  the  same  privileges  as 
are  accorded  to  National  banks.  The  Secretary  of  the  Treasury 
made  it  perfectly  clear  that  there  is  no  legislation  under  which  such 
action  could  be  taken,  even  if  it  were  considered  desirable.  However, 
it  was  pointed  out  that  State  banks  would  not  be  without  relief  on 
this  account  as  they  are  largely  customers  of  National  banks  wliich 
would  be  in  a  position  to  accept  their  paper. 

So  far  as  warehousing  facilities  are  concerned,  the  discussion  at 
the  conference^  developed  the  general  lack  of  adequate  facilities  for 
protecting  the  cotton  crop.  Certain  of  the  States,  notably  Georgia, 
are  rather  well  supplied,  but  there  naturally  exists  no  organization 
through  w^hose  instrumentality  there  can  be  brought  about  the  com- 
plete utilization  of  the  warehouses  that  we  have.  The  opinion 
appeared  to  prevail  among  many  in  attendance  at  the  conference 
that  the  passage  of  the  w^arehouse  legislation  pending  in  Congress 
might  assist  somewhat  in  a  more  efficient  utilization  of  present  space. 

There  is  a  general  absence  of  public  bonded  w^arehouses  throughout 
the  cotton  belt  because  of  the  unusual  number  of  defalcations  and 
malfeasances  that  have  occurred  in  the  cotton-warehouse  business. 

60630°— Bull.  620—14 2 


10  FARMEBS'  BULLETIN   620. 

Bonding  companies  have  been  loath  to  extend  their  surety  in  the 
cotton  trade.  Warehousing  operations  will  be  promoted  to  the  great- 
est extent  in  those  States  whose  laws  afford  most  adequate  protection 
for  the  surety  companies.  The  prevention  of  fraud  in  the  matter 
of  warehouse  receipts  is  more  important  than  the  question  of  the 
character  of  the  warehouse  itself.  As  pointed  out  in  the  conference, 
it  is  not  necessary  that  cotton  be  stored  in  bonded,  brick,  frame,  or 
corrugated-iroil  warehouses.  A  floor  which  will  keep  the  cotton  ofif 
the  ground,  a  covering  which  will  keep  off  the  rain,  and  a  fence  and 
a  guard  that  will  prevent  theft  are  all  that  are  absolutely  necessary 
in  the  way  of  buildings,  though  they  do  not  represent  the  most  desir- 
able d^ree  of  protection.  But  protection  against  the  fraudulent  use 
of  warehouse  receipts  is  absolutely  essential. 

The  conference  itself  to  some  extent  and  subsequent  smaller  con- 
ferences have  developed  the  difficulties  that  are  bound  to  arise  in 
connection  with  the  insuring  of  the  large  quantity  of  cotton  which 
may  bo  held  over.  The  proper  protection  of  say  $200,000,000  worth 
of  cotton  presents  some  difficult  problems  in  insurance,  especially  in 
connection  with  warehousing.  In  normal  times  60  per  cent  of  the 
crop  goes  abroad  and  is  covered  by  marine  insurance  from  the  time 
it  is  delivered  to  the  carrier  at  interior  points  until  it  arrives  at  its 
foreign  destination.  Tliis  year  it  seems  likely  that  only  a  small  per- 
centage of  such  protection  will  be  in  effect  at  any  one  time.  The 
hazards  are  not  only  those  of  construction,  location,  safeguarding  of 
warehouses,  and  the  like,  but  there  has  always  been  in  times  past  a 
largely  increased  moral  hazard  which  arises  especially  when  the  price 
that  may  be  obtained  for  cotton  falls  below  the  insurance  upon  it. 

It  may  bo  said  that  both  the  bonding  and  insurance  interests  have 
expiessed  a  desire  and  willingness  to  lend  all  possible  assistance  com- 
patible with  good  business  policy. 

The  holding  over  of  a  large  portion  of  this  year's  product  consti- 
tutes a  grave  danger  to  future  crops,  which  was  seriously  discussed 
by  some  of  the  speakers  at  the  conference.     It  was  assumed  that 
"hcrf    '  '^»'l'^  bo  a  very  large  reduction  in  acreage  next  year  unless  a 
o«2--  rtostUities  b  ^'^glit  about  a  speedy  return  to  normal  con- 

•    •  «  difficul-     •    estimate  the  value  of  the  factors  on  which 
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The  fertilizer  interests  of  the  country,  which  have  a  very  acute 
interest  in  the  marketing  of  the  cotton  crop  on  account  of  the  fact 
that  they  advance  from  $60,000,000  to  $75,000,000  worth  of  f ertihzer 
a  year  to  help  make  the  crop,  were  represented  at  the  conference. 
Their  general  position  necessarily  favored  action  looking  toward  at 
least  reasonable  recognition  by  the  Treasury  Department  of  commer- 
cial paper  based  on  cotton. 

In  addition  to  Secretary  McAdoo,  Secretary  Houston,  Postmaster 
General  Burleson,  and  the  whole  membership  of  the  Federal  Reserve 
Board  were  present  at  the  conference.  Certain  of  Secretary  McAdoo's 
statements  in  connection  with  the  matter  are  of  such  importance 
they  are  quoted  herewith: 

Among  the  eligible  securities  to  be  used  as  a  basis  for  the  issue  of  currency,  I  have 
decided  to  accept  from  National  banks,  through  their  respective  National  Currency 
Associations,  notes,  secured  by  warehouse  receipts,  for  cotton  or  tobacco,  and  having 
not  more  than  four  months  to  run,  at  75  per  cent  of  their  face  value.  The  banks  and 
the  asvsetfl  of  all  banks  belonging  to  the  currency  association  will  be  jointly  and  sever- 
ally liable  to  the  United  States  for  the  redemption  of  such  additional  circulation  and 
a  lien  will  extend  to  and  cover  the  assets  of  all  banks  belonging  to  the  association  and 
to  the  securities  deposited  by  the  banks  with  the  association,  pursuant  to  the  provi- 
sions of  law,  but  each  bank  composing  such  association  will  be  liable  only  in  propor- 
tion that  its  capital  and  surplus  bear  to  the  aggregate  capital  and  surplus  of  all  such 
banks. 

This  plan  ought  to  enable  the  farmers  to  pick  and  market  the  cotton  crop  if  the 
bankers,  merchants,  and  cotton  manufacturers  will  cooperate  with  each  other  and 
with  the  farmers,  and  will  avail  of  the  relief  offered  by  the  Treasury  within  reasonable 
limits.  Such  cooperation  is  earnestly  urged  upon  all  these  interests.  The  farmer 
can  not  expect  as  high  a  price  for  cotton  this  year  because  of  the  European  war,  yet 
he  should  not  be  forced  to  sacrifice  his  crop.  The  banker  and  the  merchant  should 
not  exact  excessive  rates  of  interest,  and  the  manufacturers  should  replenish  their 
stocks  as  much  as  possible  and  pay  reasonable  prices  for  the  product.  If  this  is  done, 
and  it  can  be  done  if  every  one  displays  a  helpful  spirit,  a  normal  condition  can  be 
restored  and  there  ought  to  be  no  serious  difficulty  in  taking  care  of  the  cotton  problem. 

Tliis  is  a  time  when  the  entire  coimtry  expects  that  purely  selfish  interests  shall  be 
subordinated  to  the  common  good;  that  imdue  advantage  shall  not  be  taken  of  the 
necessities  of  each  other.  I  am  happy  to  say  that  this  spirit  seemed  to  animate  those 
who  attended  the  so-called  cotton  conference  held  at  my  request  in  Washington  on 
August  24  and  25. 

Since  the  law  leaves  it  entirely  in  the  discretion  of  the  Secretary  of  the  Treasury  to 
issue  or  not  to  issue  the  currency  to  which  I  have  referred,  I  shall  not  hesitate  to  refuse 
it  if  I  am  convinced  that  it  will  bo  used  merely  for  speculative  purposes  instead  of  for 
the  operation  of  har\'esting  and  carrying  the  crop  until  a  reasonable  market  can  be 
found  and  for  the  needs  of  legitimate  business. 

It  is  not  my  purpose  to  prescribe  the  character  of  warehouses  in  which  cotton  and 
tobacco  may  be  stored.  The  banks  will  be  relied  upon  to  see  that  warehouse  receipts 
issued  by  responsible  warehousemen  or  warehouse  companies  alone  are  accepted,  and 
that  the  cotton  and  tobacco  stored  in  such  warehouses  is  covered  by  adequate  fire 
insurance  and  is  protected  against  injury  by  the  elements. 

In  order  to  obtain  such  currency  the  following  things  should  be  observed  by  banks 
applying  therefor: 

I.  Not  less  than  10  National  banks  in  any  given  territory,  each  having  an  unim- 
paired capital  and  surplus  of  not  less  than  20  per  cent,  desiring  such  currency  shall 
form  a  National  currency  association,  with  an  aggregate  capital  and  surplus  of  not 
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less  than  $5,000,000,  as  required  by  the  act.  Full  particulars  and  blank  forms  for  this 
pxirpoee  may  be  had  upon  appli(!ation  to  the  Comptroller  of  the  Currency,  Waah- 
ington,  D.  C. 

2.  Any  National  currency  association  formed  in  accordance  with  law  will  receive 
the  approval  of  the  Secretary  of  the  Treasury.  Already  37  such  associations  have  been 
organized  in  the  various  States. 

3.  Under  the  law  the  Secretary  of  the  Treasury  may  accept  as  security  for  currency— 
(a)  Bonds  of  any  State  or  of  any  city,  town,  county,  or  other  legally  constituted 

municipality  or  district  in  the  United  States  which  has  been  in  existence  for  a  period 
of  10  years  and  which,  for  a  period  of  10  years  previous  to  such  deposit  as  security,  has 
not  defaulted  in  the  payment  of  any  part  of  either  principal  or  interest  of  any  funded 
debt  authorized  to  be  contracted  by  it,  and  whose  net  funded  indebtedness  does  not 
exceed  10  per  cent  of  the  valuation  of  its  taxable  property,  to  be  ascertained  by  the 
last  preceding  valuation  of  property  for  the  assessment  of  taxes. 

(6)  Any  scciu-ities,  including  commercial  paper,  approved  by  the  Secretary  of  the 
Treasury,  held  by  a  national  bank  and  made  available  through  a  National  currency 
association  under  the  direction  and  control  of  the  Secretary  of  the  Treasury,  at  not 
exceeding  75  per  cent  of  the  cash  value  of  such  securities  or  commercial  paper. 

(c)  No  National  bank  shall  be  permitted  to  issue  circulating  notes  based  on  commer- 
cial paper  alone  in  excess  of  30  per  cent  of  its  unimpaired  capital  and  surplus. 

4.  The  total  amount  of  currency  issuable  to  any  bank,  including  its  circulatiAg 
notes  issued  against  United  States  bonds,  shall  not  be  more  than  125  per  cent  of  its 
unimpaired  capital  and  surplus. 

5.  Each  bank  or  currency  association  receiving  currency  must  maintain  in  the  Treas. 
ury  at  Washington  a  redemption  fund  in  gold  of  at  least  5  per  cent.  The  Secretary 
of  the  Treasury  may,  at  any  time,  require  such  additional  deposits  in  gold  as,  in  his 
judgment,  may  be  sufficient  for  the  redemption  of  such  notes. 

By  reason  of  a  unanimous  vote  of  the  conference  Secretary  McAdoo 
appointed  a  committee  to  fonnulate  a  report  and  suggestions  to 
him  with  regard  to  the  matters  considered  at  the  conference.  A  few 
of  the  more  important  features  of  the  committee's  report  were  as 
follows : 

That  it  is  the  sense  of  the  committee  that  cotton,  tobacco,  and  naval  stores  should 
be  marketed  as  deliberately  as  possible  until  they  can  again  be  exported  in  normal 
quantity  and  that  when  properly  conditioned  should  be  warehoused  with  responsible 
concerns,  that  they  should  be  protected  against  weather  damage,  and  be  properly 
insured  against  loss  or  damage  by  fire. 

That  warehouse  receipts  for  these  commodities  are  proper  collateral  for  loans  by 

banks,  and  should  be  so  accepted,  with  such  limitations  as  to  margin,  inspection,  and 

«»'uation  as  conservative  bankers  may  each  in  their  discretion  see  fit  to  impose. 

•ho*  *hQ  average  market  value  of  middling  cotton  for  the  past  six  years  has  been  in 

o  -.^n  4  J  Y)or  pound,  that  the  committee  is  informed  that  the  cost  of  producing 

w.  c-  vv  1*.^.  •      ^   ^iicrb/Mit,  the  United  States  about  9 J  cents  a  pound,  that  it  is  a  rule 

conomics  ii  .*.  lUv  i^.v^vAiiction  of  staple  commodities  will  decrease  if  they  continue 

incioV^e  at  less  than  the  cost  of  production  plus  a  reasonable  profit.    That  cotton 

. .,  1  fv  deteriorate  when  proi)erly  warehoustul,  and  is  as  good  20  years  after  it  is  picked 

•^r,i    f ;»   ir^-v  fathered;  that'*'*-^^   hr^^ft^^    ^r  worried  over  until  the  restoration  of 

^T  ii'iJ'Nn.      >oV^  ^,        ..   tiniption  to  absorb  it.    The  com- 

-vory  X  ..-iL  snould  bo  made  to  assist  the  pro- 

*^'**  - --T  -nirnTnize  their  loss  as  far  as  possible 

.i..tii  be  reopened.    That  loans  upon 

./I  "   '"^i 'idling,  less  such  margin  as  the 

^«  -  ■'  V  c«iwii**.)le  protection  to  bankere  and 

•  ••^  I.. ••  ^*mr"^-*aT>f  ivno*^  /»-'>p  in  %h^  present 
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That  in  suggesting  8  cents  per  pound  for  middling  cotton  as  a  basis  for  loans,  it  is 
not  the  purpose  of  the  committee  to  convey  the  idea  that  that  figure  represents  in  their 
opinion  the  intrinsic  value  of  cotton,  but  that  it  is  sufficient  in  their  judgment  to  meet 
the  requirements  of  the  situation,  and  enable  the  farmer  to  markel;  his  cotton  in  an 
orderly  and  deliberate  manner. 

That  in  the  case  of  tobacco  and  naval  stores  the  committee  is  informed  that  when 
these  commodities  are  properly  conditioned,  stored,  and  insured,  they  are  practically 
non perishable,  and  that  the  committee  therefore  recommends  that  warehouse  receipts 
for  tobacco  and  naval  stores  be  accepted  as  security  for  loans  on  a  basis  that  has  due 
reference  to  their  market  value  less  such  allowance  as  the  lenders  shall  consider  rea- 
sonable in  view  of  the  present  suspension  of  the  export  demand. 

Your  committee  recommends  that  notes  having  not  longer  than  four  months  to  run, 
when  secured  by  proper  warehouse  receipts  for  the  aforesaid  commodities,  properly 
insured,  be  accepted  for  rediscoimt  by  the  Federal  reserve  banks,  when  organized, 
and  that  they  also  be  approved  by  the  National  currency  associations  as  security  for 
additional  circulation  to  the  National  banks  under  the  provisions  of  the  Aldrich- 
Vreeland  Act,  as  amended  by  the  Federal  reserve  act. 

That  a  subcommittee  be  appointed  by  you  for  the  purpose  of  conferring  with  the 
Treasury  Department  and  the  banking  interests  with  a  view  of  carrying  into  effect  the 
recommendations  herein  made. 

A  suggestion  by  Mr.  W.  G.  P.  Harding,  of  the  Federal  Reserve 
Board,  found  considerable  favor  and  was  submitted  to  the  Secretary 
of  the  Treasury  as  a  recommendation  to  be  followed  in  towns  served 
wholly  or  chiefly  by  State  banks.  This  was  to  the  effect  that  respon- 
sible warehousing  firms  or  corporations  be  requested  to  issue  their 
notes  as  trustees  to  parties  storing  cotton,  tobacco,  or  naval  stores, 
with  a  maturity  of  not  longer  than  four  months,  setting  forth  on  their 
face  that  they  are  secured  by  a  pledge  of  the  commodity  stored  and 
certifying  that  the  commodity  is  properly  insured  for  the  protection 
of  the  holders  of  the  notes.     A  draft  of  such  a  note  is  shown  herewith: 

[Face  of  note.] 


$20.00.  No.  2409. 

Warrant  Warehouse  Company, 
Cottontown,  Ala.^  September  1^  1914. 
On  or  before  four  months  I  promise  lo  pay  to  the  order  of  myself 

TWENTY  DOLLARS 

At  the  Farmers'  State  Bank  of  Cotton tovrn,  Alabama,  vritli  interest  from  date 
at  6  per  cent  per  annum,  having  pledged  as  security  for  this  note,  and  equally 
and  ratably  for  two  additional  notes  of  same  tenor  and  date  for  |10  ea(^h,  one  bale 
of  cotton  of  the  grade  and  weight  certified  by  the  Warrant  Warehouse  Company. 
Said  Warrant  Warehouse  Company  is  hereby  constituted  trustee  for  the  benefit  of 
the  holders  of  the  obligations  against  this  bale  of  cotton  and  is  authorized  and 
empowered  at  any  time  after  the  maturity  of  this  note  to  sell  said  cotton  at  public 
or  private  sale,  and  to  apply  the  proceeds  to  the  liquidation  of  this  and  the  other 
notes  thereby  secured,  accounting  to  me  for  the  balance,  if  any,  after  all  charges 
are  paid.  If  before  the  maturity  of  this  note,  the  value  of  cotton  should  decline,  the 
trustee  is  authorized  to  call  for  additional  security,  and  in  event  of  noncompli- 
ance, tliis  obligation  shall  be  held  to  be  immediately  due  and  payable,  and  au- 
thority is  given  for  tlie  immediate  sale  of  the  cotton. 

Warrant  Warehouse  Company  hereby  certifies  that  it  has  received  as  security 
for  this  note  one  bale  of  cotton  marked  **  J  J,"  weight  506  pounds,  grade  middling. 

Warrant  Warehouse  Company, 
President. 
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These  notes  when  practicable  should  bear  a  statement  on  their 
reverse  side  showing  that  they  are  receivable  by  the  banks  at  their 
face  value  for  debts  in  the  town  where  the  warehouse  is  located. 
They  may  also  show  that  they  are  receivable  by  merchants  and  other 
business  men  whose  names  appear  on  the  reverse  side  in  payment  of 
obligations  or  for  goods  purchased. 

[Reverse  side  of  note.] 


This  note  is  receivable  at  its  face  value  in  payment 
of  obligations  due  us. 

Farmers'  State  Bank. 
Bank  of  Oommebce. 
Peoples'  Bank. 
And  is  receivable  at  its  face  value  in  payment  of 
obligations  and  all  purchases  of  goods  by  the  follow- 
ing merchants: 

John  Smith  &  Company. 
Peter  Brown  &  Company. 
Farmers'  Fertilizer  Company. 
Middleton  Supply  Company. 


These  notes  are  not  in  any  case  to  be  regarded  as  a  circidation 
medium,  but  are  to  be  held  by  the  banks  as  loans  which  can  be 
negotiated  by  them  with  National  banks,  wliich  can  in  turn  pledge 
them  with  the  National  currency  associations  established  under  the 
National  banking  laws  as  security  for  additional  currency  or  for 
discount  to  the  Federal  reserve  banks  when  these  have  perfected 
their  organizations. 

It  is  reported  that  growers  are  being  discouraged  by  market  con- 
ditions from  picking  the  crop  already  made  on  the  plants.  They 
hesitate  to  add  to  the  accrued  production  cost  an  additional  charge 
of  about  $15  per  bale  for  picking,  ginning,  and  wrapping. 

High-grade  early  season  cotton,  picked  before  unfavorable  weather 
has  had  an  opportunity  to  injure  it,  commands  the  cream  of  the 
market  at  any  t^vrif^    av^  especially  so  in  times  Uke  the  present. 

.^/^V'^d  at  all  the  early  season  part  of  the 

•    ^^  '^.Iways  worth  from  1  to  even  4  or  5 

grades  of  the  late  season.     The 

^«Ki^T  be  greater  than  in  normal 

..fxju:.<is  later  with  low-grade  staple 

^^>  '^^   he  market. 

"ciiouse  cotton  would  do  well 

ru-n  of  early  pickings.     Those 

ost  of  ginning  and  baling 

^^  (without  ginning)  on  the 

.uownable  protection.     Seed  cot- 


Hcnce,  i 
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on 
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.■ii>^      (.vgTin/i 


^uould  be  picked  as  dry  as  possible 
>r  f-  "pQso^^  ^h'^  danger  of  heating. 
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Middling  cotton,  which  on  July  27  found  ready  sale  at  better  than 
13  cents  per  pound,  is  now  selling  at  between  7  and  8  cents.  This 
bare  fact  is  a  sufficient  call  upon  every  interest,  especially  in  the 
cotton  States,  to  take  such  steps  as  will  assist  toward  the  deliberate 
and  proper  marketing  of  the  crop.  However,  the  question  is  of 
National  and  not  sectional  importance. 


THE  HOG  SUPPLY. 

The  number  of  stock  hogs  in  the  United  States  on  September  1  is 
estimated  by  the  Bureau  of  Crop  Estimates  of  the  Department  of 
Agriculture  as  100.8  per  cent  of  the  number  in  the  country  a  year  ago. 
A  year  ago,  however,  the  number  was  relatively  short.  Therefore 
tho  present  supply  may  be  regarded  as  below  a  normal  supply,  but 
the  downward  tendency  of  numbers  appears  to  have  been  checked. 

The  decline,  as  compared  with  a  year  ago,  is  almost  entirely  in  the 
five  States  of  Minnesota,  Iowa,  South  Dakota,  Nebraska,  and  Kan- 
sas.    Nearly  aU  other  States  have  the  same  or  more  than  a  year  ago. 

Tho  condition  as  to  health  and  quality  of  hogs  is  estimated  as 
somewhat  higher  than  either  of  the  past  two  years,  although  slightly 
below  the  average  of  the  past  10  years. 

Detailed  estimates,  by  States,  are  shown  on  page  28. 


THE  APPLE  CROP. 

The  condition  of  the  apple  crop  on  September  1  in  the  United 
States  is  estimated  at  61.9  per  cent  of  normal,  compared  with  a  10- 
year  average  of  53.6  per  cent.  This  condition  is  interpreted  as  fore,- 
casting  a  total  production  of  about  220,000,000  bushels.  The  fore- 
cast on  August  1  was  210,000,000  bushels.  These  estimates  are  based 
upon  a  reported  total  production  o{  145,000,000  bushels  in  1909  by 
the  United  States  Census,  and  taking  into  account  changes  in  condi- 
tion since  then.  Such  statements  of  total  production  of  apples 
should  not  be  confoimded  with  estimates  of  ''conmiercial'*  crop, 
which  last  year  was  only  about  40  per  cent  of  the  total  agricultural 
production. 

Comparative  statistics  of  production  and  prices,  by  States,  are  given 
on  pages  29  and  30. 

The  average  yield  per  acre  of  wheat  in  the  United  States  during  the 
five  years  1909-1913  was  14.7  bushels,  which  was  3.6  bushels  per  acre 
above  the  average  reported  for  1866-1870.  This  apparent  increase 
in  average  yield,  appUed  to  the  acreage  of  wheat  in  1914,  equals 
192,000,000  bushels. 
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THE  1914  CROPS  OF  ENGLAND  AND  WALES. 


According  to  the  preliminary  estimate  of  the  British  Board  of  Agri- 
culture and  Fisheries,  the  area  and  production  of  cereals,  pulse,  and 
potatoes  in  England  and  Wales  in  1914,  as  compared  with  the  final 
data  for  1913,  are  as  follows: 

Area  and  produclion  of  certain  crops  in  England  and  Wales^  1914, 


Crop. 

Area  (acres). 

Production  ( W  inchester 
bushels). 

1914 

1913 

1914 

1913 

• 

Wheat 

1,843.000 

1,536,000 

1,937.000 

299,000 

171,000 

470,000 

1,702,000 

1,559,000 

1,975,000 

268,000 

164.000 

442,000 

60,406.000 

50,668,000 

75,094,000 

8,912,000 

3, 590. 000 

107,520,000 

54,812,000 

52,177,000 

77,395,000 

7,548,000 

3.480,000 

108,067,000 

Barley 

Oats 

Reans 

Peas 

Potatoes 

As  estimated  by  the  same  authority,  the  number  of  live  stock  in 
England  and  Wales  on  June  4,  1914,  as  compared  with  that  on  the 
corresponding  date  of  the  preceding  three  years,  was  as  below: 

Number  of  specified  kinds  of  live  stock  in  England  and  Wales, 


1914 

1913 

1912 

1911 

Cattle 

Sheep 

Pies.-- 

5,880.000 

17.457,000 

2,516,000 

5.717,000 

17.130.000 

2,102,000 

5,842,000 

18,053.000 

2,497,000 

5.914,000 

19.331,000 

2,651,000 

MARKETING  THE  APPLE  CROP. 

By  Clarence  \V.  Moomaw,  Specialist  in  Cooperative  Organization,  Office  of  MarkeU. 

According  to  investigations  conducted  by  the  U.  S.  Department  of 
Agriculture,  it  is  estimated  that  the  commercial  apple  crop  of  1914 
will  be  much  larger  than  that  of  last  year,  but  not  so  great  by  several 
milUon  barrels  as  in  1912.  Present  indications  are  that  the  problem 
of  distribution  will  be  rather  complex,  owmg  to  the  heavy  yield  and 
uncertain  conditions  resulting  from  the  European  war. 

The  United  Kingdom  and  the  Continent  in  the  past  have  taken 
only  a  small  percentage  of  American  apples,  less  than  2,000,000  barrels 
annually  from  the  United  States,  and  Uttle  more  from  Canada,  but 
the  influence  of  those  markets  upon  prices  of  the  better  grades  of 
market  apples  has  been  potent.  It  is  desirable  that  growers  and 
shippers  optimistically  prepare  for  disposal  of  Europe's  usual  portion 
in  other  ways,  and  relieve  their  minds  of  any  idea  that  the  present 
prosperity  of  the  apple  industry  is  dependent  upon  open  markets 
across  the  Atlantic. 

The  chief  effect  of  the  war  upon  the  apple  market  is  a  feeling  of 
uneasiness  among  dealers  who  have  been  accustomed  to  buy  for 
export,  or  for  distribution  at  home  through  the  winter.     Another 
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factor  is  the  influence  upon  credit,  which  makes  it  more  difficuh  for 
growers  and  shippers  to  finance  the  deal. 

Ocean  transportation  has  been  seriously  crippled,  but  latest 
announcements  of  steamship  companies  indicate  that  fairly  regular 
schedules  will  be  maintained  between  America  and  the  United  King- 
dom. However,  granting  that  transportation  can  be  satisfactorily 
arranged,  America  can  not  expect  Europe  to  draw  her  usual  portion. 
It  will  hardly  be  possible  to  reach  Germany,  and  even  where  markets 
are  open,  the  demand  for  apples  will  be  greatly  curtailed  owing  to  the 
fact  that  fruit  is  somewhat  of  a  luxury,  and  consequently  its  sale 
is  seriously  affected  in  hard  times. 

The  conclusion  is  that  America  must  either  consume  her  apples  or 
find  new  markets  for  the  surplus.  It  should  be  remembered  that  the 
home  markets,  which  always  have  consumed  practically  the  entire 
crop,  are  still  open,  and  that  with  judicious  handling  from  orchard  to 
consumer  the  demand  can  be  stimulated  and  the  crop  marketed  with 
relative  success  to  all,  even  granting  Europe  does  not  draw  a  single 
package.  It  would  appear  that  simple  confidence  and  good  sense 
are  required  for  solving  the  problem  of  distribution. 

As  to  just  what  constitutes  judicious  handling,  the  Office  of  Markets, 
in  answering  inquiries  from  various  parts  of  the  country,  strongly  urges : 

First,  that  growers  pick  and  handle  the  fruit  in  such  condition  as 
to  insure  it  against  deterioration. 

Second,  that  growers,  associations,  and  operators  who  use  the 
barrel  as  a  container  adopt  the  standard  barrel  and  uniformly  grade 
and  pack  the  crop  in  compliance  with  the  standards  of  the  Sulzer 
law,  branding  their  packages  accordingly. 

Third,  that  all  inferior  grades  be  eliminated  from  the  green-fruit 
markets,  and  diverted  as  far  as  possible  to  cider  mills,  canneries,  and 
evaporators. 

Fourth,  that  only  long-keeping,  standard-packed  varieties  be 
placed  in  cold  storage. 

Fifth,  that  a  special  effort  be  made  to  fully  supply  small  towns  by 
direct  sales,  for  the  purpose  of  securing  equitable  distribution  and 
avoiding  the  congestion  of  large  markets. 

Sixth,  that  all  growers,  operators,  dealers,  and  associations  early 
reconcile  themselves  to  the  conditions,  and  arrive  at  an  estimate  of 
true  values  in  order  to  assure  quick  movement  of  the  crop  from  pro- 
ducer to  consumer. 

In  explanation,  it  is  suggested  that  growers  should  not  attempt  to 
harvest  the  crop  at  one  picking,  but  rather  should  glean  the  trees  for 
only  such  fruit  as  is  ready  to  come  off,  repeating  the  process  until 
the  crop  has  been  picked  in  uniform  condition.  The  advantage  is 
that  the  shipping  period  may  begin  earlier  and  last  longer,  thereby 
securing  greater  time  for  effecting  distribution.  Furthermore,  if  all 
the  fruit  is  harvested  at  the  same  time,  it  is  to  be  remembered  that 
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shipments  represent  extreme  stages  of  matmity,  ranging  from  ripe 
to  green  in  the  same  package,  and  that  frequently  toward  the  end 
of  the  season  over-ripe  condition  of  a  portion  of  the  crop  results  from 
failure  to  take  off  first  only  what  is  in  condition  for  marketing. 

Careful  handling  from  orchard  to  cars  is  necessary  to  prevent  de- 
terioration. It  is  not  difficult  to  understand  why  a  lot  of  fruit  does 
not  arrive  in  the  market  in  prime  condition  if  it  is  picked  and  piled 
on  the  groimd  in  the  hot  sun,  placed  in  packages  in  a  heated  condi- 
tion, and  finally  hauled  without  cover  and  springs  over  rough  roads. 
With  proper  facilities,  applet  picked  to-day  should  not  be  packed 
until  to-morrow.  For  this  purpose  shelter  should  be  provided  in 
order  that  the  fruit  may  be  packed  in  a  cool,  dry  condition.  Growers 
who  have  no  packing  sheds  should  either  build  such  or  arrange  to 
use  their  bam  floors.  The  wagons  should  be  equipped  with  springs, 
and  cover  provided  for  protection  from  the  elements. 

In  preparing  the  fruit  for  shipment,  it  is  desirable  that  bo1;h  the 
optional  and  mandatory  laws  be  observed;  first,  for  the  sake  of 
avoiding  trouble,  and  second,  for  the  good  effect  such  observance 
win  have  in  establishing  confidence  in  tlie  markets  among  dealers  and 
consumers. 

Reference  has  been  made  to  the  Sulzer  law,  with  the  terms  of  which 
it  is  supposed  the  majority  of  growers  and  shippers  are  familiar. 
Those  who  grade,  pack,  and  brand  their  barrels  in  accordance  with 
its  provisions  shoidd  be  more  successful  in  making  quick  and  satis- 
factory sales  than  othenvise.  Wlion  apples  are  packed  in  a  standard 
barrel  as  ostabhshed  by  section  1  of  tlie  Sulzer  law,  and  are  plainly 
and  conspicuously  marked  as  containing  one  barrel  of  apples  of  o^e 
of  the  standard  grades  described  in  section  2,  such  a  statement,  it 
true,  would  constitute  a  satisfactory  compUance  with  the  net-weight 
amendment  to  tlie  Food  and  Drugs  Act.  Otherwise  tlie  package,  if 
intended  for  interstate  commerce,  must  bo  marked  to  comply  with  the 
net-weight  amendment  to  show  the  quantity  of  the  contents,  either 
T^y  weiglit  or  by  Ht»t-  neasure  or  by  numerical  count.  A  statement  of 
.oTYierical  couT-  ■  »-^  ^'^  -qualified  by  tlxo  size  of  tlie  apples  expressed 
--   hf  QT^rqc-     ,  ^  xuch'^^  ^^  ^'^  *»  '='*^^ftt^TT^'*nt  of  quautlty. 

.  .  -^Ar       ;,.     ..    -.1  -,  with  a  very  poor 

J...    -       ..  *n.    ^.-    .    rA/)p  these  grades  at 

^'  •  '  •     ^  ^ades  will  not  only 

'^f  a  large  yield  would 
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Those  experienced  in  handling  apples  very  well  remember  the 
ruinous  effect  of  overripe  low  grades  in  years  when  the  yield  is  heavy. 
It  is  to  be  remembered  that  under  the  circumstances  little  profit 
accrues  to  any  x)ne  from  such  fruit,  but  that  disaster  frequently 
results  by  congesting  the  markets  with  stocks  that  are  not  sufficiently 
good  even  to  justify  the  expense  of  handling.  The  elimination  of 
inferior  grades  from  the  green-fruit  markets  is  very  imperative  this 
year  for  successful  disposition  of  the  commercial  crop,  and  it  is  desir- 
able that  all  parties  to  the  deal  strictly  adhere  to  this,  principle. 

For  the  benefit  of  those  who  may  not  be  disposed  to  exercise 
especial  care  in  preparing  the  fruit  for  market  on  the  grounds  that  it 
will  not  be  worth  while,  it  is  suggested  that  under  conditions  prevail- 
ing at  this  time  the  difference  between  proper  and  improper  handling 
will  probably  be  the  difference  between  success  and  failure. 

What  will  more  largely  affect  the  situation  than  anything  else  are 
opening  prices  in  the  primary  markets.  If  the  growers  and  operators 
hold  for  arbitrarily  high  prices,  the  crop  will  not  pass  readily  into 
consumption,  and  before  conditions  could  be  adjusted  congestion 
would  undoubtedly  occur  throughout  the  channels  of  trade,  with  dis- 
astrous results  to  all  concerned.  Both  in  the  primary*  and  secondary 
markets  the  fruit  should  be  offered  at  prices  that  will  assure  early 
trading  and  a  quick  movement,  so  as  to  avoid  abnormal  accumulation 
at  shipping  point  and  in  the  market.  Such  accumulation  not  only 
causes  a  depression  in  values,  but,  due  to  delay,  over-ripe  condition 
frequently  arises  and  the  trade  finds  itself  dealing  in  partially  decayed 
fruit  at  ruinous  prices. 

Owing  to  geographical  location,  some  important  apple-producing 
States  have  the  natural  advantage  of  an  early  season.  It  would  be 
folly  for  such  States  not  to  profit  by  that  advantage.  It  is  possible  for 
growers  so  situated  to  leave  their  crop  on  the  trees  until  the  period  of 
greatest  movement,  and  frequently  in  years  past  they  have  suffered 
great  loss  by  doing  so.  The  southern  States  of  the  apple  belt  should 
begin  early  and  market  the  greatest  portion  possible  prior  to  the 
period  of  greatest  movement,  and  thereby  avoid  competition  with  the 
producing  areas  of  the  northern  belt.  On  the  other  hand.  States 
that  go  to  market  latest  should  be  in  no  hurry  to  rush  the  markets 
during  the  period  of  greatest  movement.  In  brief,  the  crop  should  be 
distributed  throughout  the  longest  time  possible,  cold  and  dry  storages 
being  judiciously  utilized  for  conservation. 

Regarding  the  suggestion  that  only  long-keeping  standard-grade 
varieties  be  placed  in  cold  storage,  it  is  explained  that  prices  which 
are  likely  to  rule  in  the  early  winter  will  hardly  justify  accumulated 
charges  on  short-keeping  and  low-grade  varieties.  Dry-storage 
apples  from  the  North  and  Northwest  are  likely  to  limit  the  sale  of 
cold-storage  fruit  until  midwinter.  At  no  time  is  it  profitable  to 
cold  store  inferior  grades,  and  especially  is  this  true  in  times  of 
bountiful  production. 
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Small  towns  outside  of  the  apple  belt  are  often  poorly  supplied, 
even  in  large  crop  years.  Growers  of  the  Middle  West  have  taken 
advantage  of  this  condition  by  going  to  such  towns  with  cars  of  apples 
and  selling  on  the  track.  In  order  to  succeed  with  this  method  the 
shippers  should  know  conditions  of  supply  and  demand  in  the  to\vn 
selected,  ascertain  the  railway  and  township  regulations  controlling 
track  sales,  and  precede  deliver}'  of  the  car  with  judicious  advertising. 
The  mayor  can  give  information  as  to  whether  or  not  a  license  is  required, 
and  the  railway  agent  as  to  whether  or  not  track  sales  are  allowed. 
With  reference  to  the  exportation  of  applets,  especial  care  is  urged 
with  respect  to  Europe.  It  is  showTi  to  what  a  limited  extent,  ev  en  in  nor- 
mal times,  thatContinent  draws  upon  America  for  its  fruit  requirements. 
ITnder  present  conditions  it  will  be  very  easy  to  o\er-supply  these  mar- 
kets, and  it  is  to  be  remembered  ocean  freight  rates  have  substantially 
increased.  Exporters  are  advised  carefully  to  watch  the  movement 
and  assure  themselves  of  steamer  space  and  a  demand  on  the  other 
side  before  consigning  fruit  to  C/Ountries  directly  affected  bj''  the  war. 
Inquiries  have  been  received  at  the  Office  of  Markets  regarding 
Latin  America  as  an  outlet  for  apples.  The  demand  for  this  fruit  has 
steadily  increased,  notwithstanding  poor  transportation  facilities  and 
high  ocean  freight  rates.  South  America  has  been  supplied  chiefly 
through  the  medium  of  English  dealers,  a  few  shipments  being  made 
direct  or  via  the  United  Kingdom.  If  arrangements  could  be  made 
for  direct  transportation  at  reasonable  rates,  it  is  suggested  that  sub- 
stantial sales  in  Latin  America  would  develop  as  a  possibility  for 
improving  distribution  of  the  crop. 

The  Department  of  Commerce  has  expressed  a  desire  to  aid  in  every 
practicable  way  with  the  distribution  of  American  apples  in  foreign 
countries,  and  it  is  suggested  that  by  cooperating  with  that  depart- 
ment export  sluppers  can  probably  increase  their  trade  to  an  appre- 
ciable extont  in  Latin  America  and  the  Orient.  Inquiries  should  bo 
addressed  to  the  Bm-eau  of  Foreign  and  Domestic  Commerce.  It  is 
announced  tliat  if  the  facts  desired  are  not  on  file  in  that  bureau,  the 
Department  of  State  would  be  requested  to  send  the  inquirer  a  list 
)f  consular  officers  from  whom  specific  information  may  be  secured. 
\(    'ollr  '  *T^or  publications  regarding  tliis  subject  may  be  obtained 

j]  ™r  -n-'^r  ^r*r)lication  to  thc  Superintendent  of  Docu- 

-     ..     .-  ^  -on;«i  Aor/^T>fs'  Series,  No.  62,  30  cents; 

■       '  special  Consular  Reports, 

1-        ■        ^         i)a,  5  cents.     Kemittances 

■     '  '"         '  «mps  are  not  accepted. 
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packing  and  selling  agencies  are  operated,  the  growers  should  do  all 
possible  to  strengthen  such  exchanges  with  their  patronage  and, 
counsel.  The  disloyalty  of  members  is  the  chief  element  of  failuro 
in  cooperative  circles,  and  apple  growers  are  strongly  urged  to  stand 
by  their  associations  as  the  best  way  to  solve  present  and  futur<^ 
problems  that  are  common  to  all. 

For  the  benefit  of  those  who  may  not  be  famiUar  with  the  SuIzim- 
law  the  context  follows: 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  standard  barrel  for  apples  shall  \)e  of  the  followinii: 
dimensions  when  measured  without  distention' of  its  parts:  Length  of  stave,  twenty- 
eight  and  one-half  inches;  diameter  of  head,  seventeen  and  one-eighth  inches;  dis- 
tance between  heads,  twenty-six  inches;  circumference  of  bulge,  sixty-four  inches 
outside  measurements,  representing  as  nearly  as  possible  seven  thousand  and  fifty- 
six  cubic  inches:  Provided^  That  steel  barrels  containing  the  interior  dimensions  pro- 
vided for  in  this  section  shall  be  construed  as  a  compliance  therewith. 

Sec.  2.  That  the  standard  grades  for  apples  when  packed  in  barrels  which  shall  be 
shipped  or  delivered  for  shipment  in  interstate  or  foreign  commerce,  or  which  shall 
be  sold  or  offered  for  sale  within  the  District  of  Columbia  or  the  Territories  of  the 
United  States  shall  be  as  follows:  Apples  of  one  variety,  which  are  well-grown  speci- 
mens, hand  picked,  of  good  color  for  the  variety,  normal  shape,  practically  free  frim 
insect  and  fungous  injury,  bruises,  and  other  defects,  except  such  as  are  necessarily 
caused  in  the  operation  of  packing,  or  apples  of  one  variety  which  are  not  more  than 
ten  per  centum  below  the  foregoing  specifications  shall  be '  *  Standard  grade  minimum 
size  two  and  one-half  inches, "  if  the  minimum  size  of  the  apples  is  two  and  one-half 
inches  in  transverse  diameter;  ** Standard  grade  minimum  size  two  and  ojie-fourth 
inches, "  if  the  minimum  size  of  the  apples  is  two  and  one-fourth  inches  in  transverse 
diameter;  or  *  *  Standard  grade  minimum  size  two  inches,  '*  if  the  minimum  size  of  the 
apples  is  two  inches  in  transverse  diameter. 

Sec  3.  That  the  barrels  in  which  apples  are  packed  in  accordance  with  the  provi- 
sion of  this  act  may  be  branded  in  accordance  with  section  two  of  this  act. 

Sec  4.  That  all  barrels  packed  with  apples  shall  be  deemed  to  be  below  standard 
if  the  barrel  bears  any  statement,  design,  or  device  indicating  that  the  barrel  is  a 
standard  barrel  of  apples,  as  herein  defined,  and  the  capacity  of  the  barrel  is  less  than 
the  capacity  prescribed  by  section  one  of  this  act,  un  ess  the  barrel  shall  be  plainly 
marked  on  end  and  side  with  words  or  figures  showing  the  fractional  relation  whicli 
the  actual  capacity  of  the  barrel  bears  to  the  capacity  prescribed  by  section  one  of  this 
act.  The  marking  required  by  this  paragraph  shall  be  in  block  letters  of  size  not  less 
than  seventy-two  point  one-inch  gothic. 

Sec  5.  That  barrels  packed  with  apples  shall  be  deemed  to  be  misbranded  within 
the  meaning  of  this  act — 

First.  If  the  barrel  bears  any  statement,  design,  or  device  indicating  that  the  apploa 
contained  therein  are  *  'Standard'  *  grade  and  the  apples  when  packed  do  not  conform 
to  the  requirements  prescribed  by  section  two  of  this  act. 

Second.  If  the  barrel  bears  any  statement,  design,  or  device  indicating  that  the 
apples  contained  herein  are  '  'Standard' '  grade  and  the  barrel  fails  to  bear  also  a  state- 
ment of  the  name  of  the  variety,  the  name  of  the  locality  where  grown,  and  the  name 
of  the  packer  or  the  person  by  whose  authority  the  apples  were  packed  and  the  barrel 
marked. 

Sec.  6.  That  any  person,  firm,  or  corporation,  or  association  who  shall  knowingly 
pack  or  cause  to  be  packed  apples  in  barrels  or  who  shall  knowingly  sell  or  offer  for 
sale  such  barrels  in  violation  of  the  provisions  of  this  act  shall  be  liable  to  a  penalty  of 
one  dollar  and  costs  for  each  such  barrel  so  sold  or  offered  for  sale,  to  be  recovered  at 
the  suit  of  the  United  States  in  any  court  of  the  United  States  having  jurisdiction. 
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Sec.  7.  That  this  act  shall  be  in  force  and  effect  from  and  after  the  first  day  d 
July,  nineteen  hundrad  and  thirteen. 
Approved  August  3, 1912. 
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\-Tr4r. 

26 
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Tobaoco. 

Ei... 

BuckwheU. 

StQle. 

^s^ta." 

ill 

P 
11 

s^pt.'r 

lad 

1 

BS.t.'l." 

If 
III 

1 

Sitpl.l- 

S 

11 

2 

3 

II 

i 

H 

PM 

p.- 

tlH.I 

ti.,. 

P.d 

P,o( 

fl-,. 

Btt.1 

1^« 

'» 
m 

123 

» 

31 

CO. 
"m 

n.. 

9B 

i 

iss 

11,788 

B,B» 

ai 

8J 

w 

sItm 

"s; 

i 

87 
S7 

60 

«.W7 
M 

758 

108 
44 

ID 

i«    « 

T 
81 

Bl 

m 

i-,351 

76 

I 
1 

13:1.042 
J1,M7 

10,841 

18,1163 

11 

13,' 027 

M 

* 

170 

38 
10 

it; 

15 

M 

1 

81 
80 

I! 

83 

1 

82 
80 

71 

'MS 
lU 

J 

1 

3 

8a 

71 

SB 

■' 

B7,IH8 

Mo. 

S7 

2.«M 

n 

?J 

i 

"■^ 

70,428 

« 

44 

*SI     71 

Sfl 

^1 

■■a 

10 
11,77S 

s,aae 

i 

71 

381 

if? 

Tei 

^f 

;i,i 

i:.s. 

HO.S 

8U,4!3 

i»e,08? 

S8.<l 

SS.7 

11,437 

34,010 

87.1 

8S.4 

"'"^ 

"'•^^-V'-" 

THE  AOBICULTUEAL  OUTLOOK. 


'  rroduct[on  compaied  wttb  a  full  crop. 


•  Thousands:  009  omilted. 


28 


FARMEBS^  BULLETIN   620. 


Table  15. — Grass  crops  and  stock  hogs:  Condition  Sept.  1,  1914y  with  canipcrlsons. 


States. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts. . . 
Rhode  Island . . . 


Connecticut.. 

New  York 

New  Jersey . . . 
Pennsylvania . 
Delaware 


Maryland 

Virginia 

West  Virgin ia.. 
North  Carolina. 
South  Carolina. 


Georgia. 
Florida. 
Ohio.... 
Indiana. 
Illinois.. 


Michiean.. 
"Wisconsin. 
Minnesots. 

Iowa 

Missouri... 


North  Dakota. 
South  Dakota. 

Nebraska 

Kansas 

Kentucky 


Tennessee. , 
Alabama. . . 
Mississippi. 
Ix)uLsiana.. 
Texas 


Oklahoma.. 

A  rkansas 

don  tana 

Vvoming... 


rizop' 
tah. 


Product  ion. 1 


bl    • 

O  tr. 

a>  2 

>»« 

^f 

,  > 

»^ 

Z.  08 

a> 

cc  '*• 

r-4 

I 


4$ 


> 


Kafir  com. 


Canadian 
peas. 


Cowpeas. 


Condition  Sept.  1. 


o  g 

OS  ® 


w 


P.c 


>..^^. 

•-.H' 


90 
9G 
90 
90 

87 
75 
85 
83 
80 

81 


85 

85 
85 

9.S 
98 
140 
97 
76 

115 

140 

90 

85 
74 

80 
85 
77 
80 
90 

75 

90 

105 

101 

10" 

99 

9 

95 

102 

95 
96 
88 
98 


P.c.lP.c 


90. 
90. 

88  . 

9? 

86 
88 
87 
86 
90 


76 
03 


86!   6(1 


88:  100 
88  70 
891   60 


87 

891 

89; 

90 
86 


98 
98 
87 
65 


89. 
87. 
84  . 
81 

i 

87 
8t', 

82;. 

85. 
78. 

78!. 
85: 
06. 
95. 


80 
90 

95 


P.c. 


86 
80 
84 

79 

80 
84 
82 

77 


rn 


i  i 


00 


89 

90 
94 
91 
98 

96 
95 
94 
95 


P.c. 
92 
97 
95 
94 
93 

91 
93 

9:j 

93 

7S 

78 
71 
83 
85 
83 

87 


P.c. 
89 
88 
88 
88 


P.c.  P.O. 


87 
82 
84 
87 


I 
83  . 
SI  . 
83. 
86'. 
82. 

86 


79 
69 
&S 

90 
90 
93 
86 
61 

90 

86 
84 
88 
77 

82; 

.80 
81 
85 
86 

72 
76 
9S 
60 
90 

94 

82 
110 


87 
8.', 

83 

84 
86 
88 
87 
78. 

J 

84  . 
81 

82. 

I 

85  . 

81-,;. 

85, 


.=*0 


78 


80, 


86. 
8.3: 


81 
76 


73 

73 
80 
87 
87 
79 

76 
98 
94 


92 

75 
86 


78 

78 
79 


93 

96 
102 


I 


4  I 

77 
92 


95 


9s: 

I 

"87' 


961   89 


89.2 ' 82.1 


?J.4.  81.5  78.8 


O) 


'  bl 

r^<i 

>,9 

^f 

.   > 

v^ 

e8 

o 

00  " 

»-• 

eS  ® 

00  " 


P.C.  p.c. 

9oj   92 


95 
92 


88 


89, 
90' 
90 
94, 

85 
70' 

83; 

69 
88 


84 


80 
80 


P.c. 


78 
81 
83 


8.51 
65 

65 

RS 
84! 
90' 

65 

92 
93 
50 
79 
7<) 

70 
82 

78 

<•> 

80 

75' 
75 
86, 
92! 
101 

94 

I 


84 
84 
84 

79 
82 
85 
88 
79 


81 


80 


92 


92 
76 


94 

Mi 
ss: 

80' 


92 
91 
90 

87 


P.C. 


90 
92 

87 

84 
75 
84 
81 
83 

90 

82 
76 
63 

81 
79 
80 
85 
66 


75 

a3 

84 
89 
83 
79 
89 

77 
75 


98 

91 
90; 
97 


87 
'95 


82 

89 

87 

87 

86 
85 
85 
83 
83 

86 
87 
88 
84 
82 

82 
85 
88 
87 
80 

76 
85 
82 
79 

85 

84 
84 
84 
tt 

77 
81 


90 

78 
82 
02 


92] 
91 
92 
89 


Stock  ho2?. 


.92 


& 


Conditian 
Sept.  1. 


^  :: 


P.C. 

98 
96 
98 
95 
97 

95 

98 

100 

103 

102 

105 
105 
102 
IW 
107 


10? 

las 

99 
100 
100 

105 

100 

92 

95 

100 

120 
96 
95 
95 

100 

105 
104 
105 
100 


110   92 


105 
105 
135 
125 
110 


I 


112^ 
100. 
105, 
100. 


110!. 
105^^ 
110; 
102^ 


P.c.'P.e. 
99 
99 
99 
98 
99 

98 
98 
97 
97 
95 

96 
95 
97 
94 
95 

95 
93 
96 
94 
92 

97 
97 
89 
92 
92 

94 
91 
87 
93 
93 

93 
93 
94 

89i 


93 
88 
99 
98 
98 

98 
92 
99 
99 

98 
99 
99 
96 


100.8  93.4 


98'  100 


96 

991 
99 
95 


99 
99 
99 
98 


89.^.  94.6 
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Table  Id. — Apple$:  Foreeatl  and  price  Sept.  1, 1914,  foith  eomparitoiu. 


Forrcast 
dli 

;r— 

Final  t-rtlnwle.. 

Prico 

»prodiia!ta,i«rb 

.Ud. 

8lMe. 

^S.V' 

'SS'' 

,.,. 

1911 

Aoe-U. 

fi«Pt,  IB. 

lOM 

1013 

...3 

1013 

1913 

'300 

o'soo 

!»;^ 

10,  MO 

ii'mo 

l.MO 
10,200 

,700 

\:^ 

'300 
1,»00 

M,«n 
"'H 

3,301) 
13;3f« 

'■709 

io;h» 

isj'oo 
a,sm 
j,ioo 

Jot 

s,noo 
'300 

3.100 

la.soo 
3,100 
10,  wo 

i,300 

fliooo 

'900 

3«» 
300 

<4;ooo 

a,«» 

15,000 
10;  300 

'm 

10)000 

|i 

3,000 

19^300 

3,  son 

smo 
ilsoo 

a'i 

90 
33 

eo 

80 

im 

70 

los 

73 
73 

lis 

1 

100 

n.. 

70 
43 

13S 
90 

00 

3U0 
M 

1 

100 

83 
78 

100 

lis 

«0 

on 

« 

70 

100 
h 

S 

«7 

"•h 

ci™. 

SO 

so 

1^ 

01 

I,3«, 

i.aoo 

l,10tt 

i,tOO 

EOO 

100 
100 

1 

-11 

3,700 
WO 

3,300 

3,300 

a!  em 

3^000 

3,100 
TOO 

si  TOO 

sM.aio 

210,300 

iw.too 

3S.^3i» 

«».lll75,3|B7.S 

7..1 

80  FARMBBS'  BULLETIN   020. 

Table  17.— Fniitt:  CowKlvm  Sept.  t,  1914,  wt'rt  eomparitont. 


Apptos. 

PoBohes. 

c,„„. 

^. 

metotB 

To 

WS. 

Cnui- 

Tdob- 

Btslc. 

Sept.  i. 

lioo.i 

Qniil- 
tlj. 

Cond. 

B8P..I. 

£;tt. 

'tlcm"''" 

Produc- 
tion.! 

rond. 
Sepl.  I. 

(■oaJ. 
BepLL 

i 

7) 

W 
V 

n 

I 

If 

M 

1 

i 

ll 

3     5 

2 

III 

II 

ill 

3 

P.C 

i 

P.r. 

3 

^f 

i 

i 

Tj: 

/•.e 

P.l    P.C. 

'fe 

- 

... 

7i 

S 

71 

Pj 

P-C.  P.e 

P.C 

''^ 

s 

P-< 

* 

7* 

si   Si 

at  7! 

71 

78 
SO 

i 

73 

73 
73 

73 

SO 

7 

83 
7C 

M 

a 

9 
M 

g 

«3 

SI 
SI 
K 

SSI    ff 

u 

90     811 

M     7S 
82     TO 

B  si 

:: 

si 

m.... 

SI 

' 

8 
8! 

8 
8* 

s< 

SI 

1 

» 

ss 

s; 

S5 
7(1 

T" 

1 

1 

80 

■-: 

ni   Si 
7S]    « 

u 

M 

!! 

K 

si 

S<l 

5 

71 

: 

83 
81 

S. 

s 

V 

M 
«S 

J 

!  !! 

ii 

m   sn 

n 

5 

el 

7 

1 

7f 

m    H 

K 

31 

gs; 

M 

« 

5: 

1 

M 

« 

i  i 
ii 

77 

B 

7S 

77 

1 

7S 
T 

SI 

Z 

*1 

» 

P 

^ 

» 

„ 

021     41 
68     ST 

J 

s 

01 

70 

a 

71 

7«  n 

7« 

ei 

g 

«i 

in 
J, 

8S 
88 

81 

r 

ss 

I 

ii 

"3 

J» 

M 

-■sfc-               3  S 

' 

JS.9 

"■' 

«7.4 

r' 

*.,.« 

n.^ 

ra.7 

T7.4 

S8.8J7T.0 

f"l"" 
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T&BijE  18. —  Veffetabla  and  mttctUaneoui:  Cottdiiion,  Sept  1, 1914,  with  eomparitons. 


(ab- 

».„. 

B«1H 

IJma 

■S" 

™^ 

8«- 

K 

Hoi"-  1   S. 

BUM. 

s 

s 

Pj: 
« 

n 

§« 

84 
SI 

3 

i 

a 

1 

i 

It 

1 

ii 

i 

|| 

-: 

w 

s 

If 

i 

Pj:. 

S-tSis: 

P.C 

» 

80 

s 

» 

TD 

SI 
71 

ai 

* 

II 

I 

K 

71 

P.e 

PJ. 

,^ 

pjr 

Pj. 

::: 

P.e 

Pj 

ff. 

p. 

':■' 

'-'. 

M    as 

M     82 
K      8 

BS      S 

m   n 

73     8 

s  s 

7E     81 

S3     M 

« 

m 

s 

n 

71 

7» 

ESiST'!:: 

Ms^ 

Tl 

s 
» 

8 
SI 

« 

i 

S3 

S7 

S3 

W 

* 

■r 

i 

Ml 
84 
Rt 

81 

la 

8 
M 

at 

si 

H 

7 
«8 

iii 

i 

81 

1 

M 

ST 

5^£^"h;-- 

«■ 

87 

t 

ii 
ii 

78     I. 

s : 

n   ft 

go    M 

M     K 

87 

SS 
SO 

SI 
t2 

TI 
80 

7; 
"07 

M 

83 

SI 

ni  aa  a 

»    7a    S3 
83^     tS    SS 

»5 

„ 

is; 

M     83 

S  ! 

7a 

^'     -1 

m 

ft 

gi 

?^<SSS^:::::: 

IB 

H 

j: 

ae 
gs 

Th 

« 

87 

s 

go 

gi 

K 

B 

w   gi|  s^ 

" 

i^ 

r.s 

«.a 

M.4 

^6 

Mia 

III.I 

KLg 

7«.l 

78..^ 

^L^ 

9.1 

79.7 

»^= 

(zi 

8».S 

-7.a| 

"•• 

"■' 

81.3 
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PRICES  OF  FARM  PRODUCTS. 

Table  10. — Prices  paiil  t^  producers  of  farm  products,  by  Slatet, 

I  Aug,  1.1,  ion.. 


i    -    =1 


e|i=  ,II 


D-l.  DM-  Dal-  J 


Vermout... 

UoHach-iH-rii.. 

BhodcLilana... 

New  York..'""" 
NeH-Jor».y.,... 
Poniui'lvdDki.. 
Sebiwari,  ' 


7.U2  7.™  II 
7.50' (IS)  5 


'-  Dot   Dol-.  Dol-  '  Dol- 


..■a]    iTo'    ir< 


X3  „' 


J.HI,  a.»J,7i.uina.2-\  irJi     itz 

{.mi  ».«n:Ki.4nk*i.HG  ik;    iiu 

s.i'iH.ou.ai.wiiW.Bs  iw'     '"-• 

4.  in   3.TBS8.l»4J.M  Hi 

.1.11)  i.tJpj.sn'ni.oi'  isiil 


HmilnKi.. 


2:l>.Bni  4.M:ira.«>i". 

N  3  DO,  3  .13  4n.  10.:in. 
s  4.;n'3,!a:w  2031 


lis. 


II  4.is4n.i»n.ii>i  lid 

n  nliai;  a.ii:i<2.ifl.in.ss*  %, 

-I   ■1.IIM.4'JSn.tX>,.".Z1  ]Z3 

5  ii.'iu'^iiw'TulciuwIso  i(j,i| 


=  n 


n 

s 

ILl 

S 

s 

li) 

ji 

" 

" 

J»i 

,,. 

sit! 
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Table  20. — Averages  for  the  United  States  of  prices  paid  to  producers  of  farm  products. 


Product. 

Aug.  15. 

Sept 

.15. 

July  15. 

1911 

1913 

$7.79 
5.91 
7.53 
4.32 
5.50 

54.78 
141.00 
.138 

.158 
.049 

.75 
1.26 
1.10 
2.11 

.99 

.96 
1.05 
2.15 
9.37 
2.01 

7.96 
91.00 
20.24 

1912 

1911 

1910 

1 
1913 

1912 

1C14 

1913 

1'J12 

Hogs per  100  lbs.. 

Beef  cattle do 

Veal  calves do 

Sheep do 

Lambs do — 

Milch  cows.per  head.. 

Horses do 

Honey,  comb. per  lb. . 
Wool,    unwashed, 
per  lb 

$8.11 
6.47 
8.08 
4.87 
6.26 

60.72 
135.00 
.135 

.187 
.049 

.69 
1.05 

.99 
2.54 

.98 

.92 
1.38 
1.74 
8.76 
2.43 

6.81 
91.00 
20.16 
.200 

S7.ll 
5.37 
6.62 
4.26 
5.60 

46.11 
142.00 
.137 

.188 
.050 

.68 
1.08 
1.06 
2.40 
1.02 

$6.54 
4.39 
5.93 
3.98 
5.25 

42.26 
141.00 
.136 

.160 
.053 

.73 
1.38 
1.18 
2.20 
1.07 

$7.78 
4.64 
6.29 
4.68 
5.70 

42.77 
148.00 
.135 

.195 
.045 

.74 
1.11 

*2."27" 
.83 

$7.  C8 
5.92 
7.73 
4.23 
5.51 

55.78 
141.00 
.138 

.158 
.049 

.76 
1.36 
1,19 
2.08 

.90 

.68 
1.04 
1.79 
7.31 
2.13 

7.42 
103.00 
21.07 
.209 

$7.47 
5.35 
6.83 
4.11 
5.49 

46.79 
141.00 
.135 

.187 
.048 

.62 
1.10 
1.00 
2.38 

.89 

.59 

.P9 

1.25 

9.39 

2.09 

9.02 
77.00 
17.61 
.198 

$7.72 
6.38 
7.80 
4.75 
6.55 

59.67 
137.00 
.135 

.185 
.052 

.91 
1.20 

$7.^.1 
5.98 
7.46 
4.20 
6.05 

54.80 
143.00 
.139 

.  159 
.051 

.86 
1.30 

$i.Gl 
5.17 
6.33 
4.21 
5.74 

45.41 
142.00 
.139 

.1S9 

Peanuts per  lb. . 

Apples per  bu.. 

Peaches do 

Pears do 

.0i9 

.82 
1.12 

Beans do 

Sweet  potatoes.do 

Tomatoes do 

2.22 
.94 

1.67 
1.70 
2.66 
8.12 
2.32 

6.92 
8S.0O 
22. 78 
.147 

2.22 
.89 

1.61 
1.02 
2.64 
9.78 
1.94 

8.20 
57.00 
21.37 
.148 

2.47 
1.13 

1.27 

Onions do 

Cabba^es.per  100  lbs., 
(lover  .seed,  .per  bu.. 
Timothy  seed.. do 

AltiaLfa  seed do 

1.00 
1.88 
9.80 
3.20 

8.58 
83.00 
18.02 
.188 

1.16 
2.47 
9.65 
6.52 

1.00 
1.89 
7.53 

1.14 

2.29 

10. 04 

5.90 

8.32 

Broom  corn. per  ton. . 

Cotton  seed do 

Hops POT  lb.. 

72.00 
20.15 
.365 

142.66 

85.00 
10.04 
.289 

Paid  by  farmers: 
Clover    seed, 
per  bu 

10.39 

3.17 

7.79 
27.24 

11.94 

2.76 

10.06 
25.10 

11.78 

3.89 

10.07 
27.41 

10.22 

2.84 

8.96 
26.59 

11.61 

3.06 

10.52 
20.82 

9.79 

2.99 

8.29 
20.36 

12.12 

2.57 

9.41 
24.65 

12.82 

Timothy  seed, 
per  bu 

G.50 

Alfalfa     seed, 
per  bu 

10.07 

Bran  ...per  ton.. 

25.92 

25.19 

2X.\1 

Table  21. — Range  of  prices  of  agricultural  products  at  market  centers. 


Products  and  markets. 


Sept.  1,1914. 


Wheat  per  bushel: 

No.  2  red  winter,  St  Louis 

No.  2  red  winter,  Chicago 

No.  2  red  winter,  New  York  J 

Com  per  bushel: 

No.  2  mixed,  St.  Louis 

No.  2,  Chicago 

No.  2  mixed.  New  York  » 

Oats  per  bushel: 

No.  2,  St.  Louis 

No.  2,  Chicago 

Rye  per  bushel:  No.  2,  Chicago 

Baled  hay  per  ton:  No.  1  timothy, 

Chicago 

Hops  per  pound:  Choice,  New  York.. 
Wool  per  pound: 

Ohio  nne  unwashed ,  Boston 

Best  tub  washed,  St.  Louis 

Live  hogs  per  100  pounds:  Bulk  of 

sales,  Chicago 

Butter  per  pound: 

Creamery ,  extra.  New  York 

Creamery,  extra,  Elgin 

i:ggs  per  dozen: 

Average  best  fresh,  New  York 

Average  best  fresh,  St.  Louis 

Choese    per    pound:  Colored,*    New 
York 


$1.10 -41. 11) 
1.12  -  1.13 
1. 19  -  1. 19 


.79- 
.79i- 
.88J- 

.50- 
.48- 
.96  - 


.79J 
.80} 
.88) 

.50) 

.49 

.96) 


14.50-15.00 
.35-    .37 

.25-    .26 
.32  -    .33 

9.06  -9.45 

.31)-    .32 
.28-    .30) 


.30- 
.21)- 


.37 
.21 J 


.  16  -    .  16i 


Aug.,  1914. 


$0.80-41.14 
.85}-  1.16 
.95  -  L22 


.77)- 
.74  - 
.82- 


.87 
.86 
.93) 


.34  -    .50 
.33)-    .481 
.67  -  1.01 

16.00  -18.50 
.35-    .37 

.25-    .25 
.32-    .33 

7.90-  9.90 


.28i- 
.28- 

.27  - 
.19- 


.32 

.36 
.21) 


July,  1914. 


Aug.,  1913. 


Aug.,  1912. 


$0.76  -$0.91 
.771-    .%) 
.88)-  L02i 

.67-    .77) 
.67)-    .76 


.35-  .38 
.34|-  .39 
.55-    .72 

14.50-18.00 
.35  -    .38 


$0.84J-$0.92J 
.84-  .90) 
94}.-    .97 


$0.98  -$1.12 
1.00  -  1.074 
1.07  -  1.10 


.69h 
.68)- 


.78) 
.78} 


.24  - 
.32- 


.25 
.33 


8.50  -  9.50 


.26i- 
.26  - 

.24  - 

.18  - 


.29) 
.28 

.31 
.19 


.14)-    .16} 


. 14  -    .  14A 


.44  -  .39) 
.39)-  .421 
.61  -    .70) 

16.50-19.00 
.19-    .20 

.20-    .21 
.29-    .30 

7.75  -9.00 


.26)- 
.26- 


.30 
.27) 


.27  -    .36 
.  14  -    .17 

.13}-    .15} 


.71)- 
.73)- 
.8l|- 

.29)- 
.31  - 
.68  - 


.80) 

.83 

.83 

.30) 
.35 

.75) 


15. 00  -22. 00 
.  23  -    .30 


.23  - 
.35- 


.25 
.36 


7.50  -  8.65 


.26- 

.25  - 

• 

.24  - 
.15)- 


.27) 
.25 

.32 
.10) 


.15-     .lOi 


»  F.  o.  b.  afloat. 

•  September  colored — September  to  April,  inclusive;  new  col(»'ed  May  to  July,  inclusive;  colled  August . 
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Table  22. —  The  equivalent  in  yield  per  acre  of  100  per  cent  condition  on  Oct.  1  in  each  State. 


state. 

1 

('om. 

BU9tl. 

50.0 
50.0 
50.0 
50.0 
44.0 

51.0 
40  0 
44.2 
49.4 
39.0 

42.5 
30.0 
37.4 
22.4 
22.0 

17.5 
18.0 
40.0 
45.0 
44.0 

41.5 
42.5 
40.0 
44.0 
3S.0 

32.0 
34.0 
35. 5 
32.0 
34.2 

31.0 
'      2t).2 
1      22. 5 

1       25. 5 
2K.  5 

31.5 
i       2').  5 
,      31. 0 

'      '2H.  5 
1       20. 0 

31.5 
!      30. 5 
'       35. 0 

'       35. 0 

1 

1      34,5 

Xi.  5 

'       32. 0 

'       41.0 

I 

1 

Buck- 
wheat. 

Bush. 
34.5 
32.0 
28.0 
23.5 

22.0 
27.5 
27.0 
25.2 
23.0 

22.0 
23.0 
27.0 
22.0 

...... 

'""2i.'5' 
21.5 
22.5 

20.4 
19.5 
20.5 
20.0 
19.5 

"'"22.'5" 
IM.O 

10.3 

........ 



I'ota- 
toes. 

Sweet 
pota- 
toes. 

Tobac- 
co. 

Flax. 

1 

roltniL 

Maiiio 

Sufih. 
2(0 
102 
160 
150 
102 

142 
126 
132 
122 
123 

122 
111 
118 
100 
107 

94 

no 

118 
120 
116 

137 
140 
134 
130 
107 

125 
104 
105 
101 
102 

9S 
100 

no 

92 
W 

100 
102 
175 
100 

im 

12.-. 
12(1 
191 
172 

197 
18.5 
l.V) 
150 

Busk. 

Lbs. 

Bush. 

Busk. 

Xte. 

New  Hamrshird 

1,85a 

1,850 
1,850 

Vermont 

Moswirhiisetts       

Kho'io  I.sland 

Connocticut 

loo 
137 
148 

140 
121 
129 
115 
114 

105 
124 
131 
132 
126 

1.850 
1,470 

New  York 

New  Jcr.sey 

Penniivlvanhi     

1,600 

Dclawiiro 

. 

Marvhind 

870 
900 
900 
820 
940 

900 

930 

1,080 

1,040 

930 

Virpinia  .. 

310 

West  VirKinia 

North  Carolina 

31.8 
30.5 

33.0 
30.0 

333 

South  Carolina 

310 

f  3  eorcria       

264 

Florida 

170 

Ohio    

Indiana  

Illinois 

Mit.'hi^aii 

Wisr-onsin 

1,470 

15.5 

12.0 

12.4 

9.6 

11.1 

10.5 

10.1 

9.2 

Minnesota 

Iowa 

127 
125 

"i.'ieo' 

Missouri 

*  3« 

North  Dakota 

South  Dakota 

Nebraska 

120 
127 
112 

109 
112 
114 
104 
110 

12S 
119 

"i'oso" 

920 
700 

........ 

Kansas 

Konluckv 

Tennessee 

275 

Alalmnia 

Missi.ssippi 

34.5 
36.5 
38.0 
30.5 

■43.0* 

235 

2B& 

Louisiana 

Texas 

590 
820 

13.0 

'■'ii'i* 

290 
2->» 

Arkansas 

2W 

2S1 

Montana 

^\  vomiiiK 

1 

Colorado 

1 

9.5 

New  Mexico 

1K5 
155 



Arizona 

Utali 

1 

Nev.i'la 

Idalio 

1 

\V.ishinglon 

1 

Ore^'on 

""isi)' 
116.5 

1 

'"54."6" 

California 

Tnile*!  States 

•,Vy.  0 

2.').  6 

132.4 

1,004 

11.3 

89.3 

279.9 
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HOW  TO  ATTRACT  BIRDS  IN  NORTHEASTERN 
UNITED  STATES. 

By  ^\'.  I..  McAtek,  AnHistant  lUiiliigUt. 

INTRODUCTION. 

The  means  of  increasing  the  number  of  birds  about  our  homes  are 
few  and  simple.  They  compiise  adequate  protection  and  tlie  pro- 
vision of  suitable  nesting  places,  food,  and  water.  It  is  planned  in 
a  series  of  publications,  of  which  this  bulletin  relating  to  Northeast- 
ern United  States  (fig.  1)  is  the  first,  to  recommend  practicable 
methods  of  attracting 
birds  about  homes  in  the 
various  parts  of  the 
United  States.  Especial 
attention  will  be  given  to 
the  value  of  fruit- bearing 
shrubs  and  trees,  as  there 
is  available  less  informa- 
tion relating  to  these  as  a 
means  of  attracting  birds 
than  concerning  more 
widely  known  but  not 
more  important  measures,        npi>iipa- 

as  protection,  winter  feeding,  and  the  supplying  of  nesting  boxes  and 
water.  Furthermore,  the  last-named  measures  need  not  vary  so  much 
with  the  locality  as  does  choice  of  fruit-bearing  shrubs  and  trees. 

PROTECTION. 

Protection  is  the  prime  requisite  for  increasing  the  number  of 
birds  in  any  area,  and  the  results  of  protection  are  in  direct  propor- 
tion to  the  amount  given.  Besides  insuring  birds  against  every  form 
of  persecution  by  human  kind,  we  must  defend  them  from  various 
natural  foes.    The  most  effectual  single  step  is  to  surround  tht-  pru- 

I   blrdH   about    tbe    honiPSt«Hi<    are 
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puscd  bird  sanctuary  willi  ji  vermin-proof  fence  (fig.  2).  Such  a 
fence  should  prevent  entrance  either  by  digging  or  by  climbing,  but 
will  serve  its  greatest  use  if  it  can  not  be  climbed,  and  is  therefor; 
cut-proof.  If  it  is  impracticable  to  build  an  impenetrable  fence,  tiif 
next  best  device  i^  to  put  guards  (fig.  3)  of  sheet  metal  on  all  nest- 
ing trees  and  on.  poles  supporting  bird  houses.  This  should  be  done 
in  any  case  where  squirrels  or  snakes  are  likely  to  intrude,  as  it  k 
iisuiilly  impracticable  to  fence  out  these  animals.  Tree  guards 
should  be  6  feet  or  mon^  above  ground.  Attacks  by  hawks,  owk 
crows,  jays,  or  other  enemies  ait  best  controlled  by  eliminating 
the  destructive  individuals.  Those  who  wish  to  combat  English 
sparrows  will  find  full  directions  for  so  doing  in  Farmers"  Bulletin 
41i;t.  "The  English  Sparrow  as  a  Pest,"  by  Ned  Denrborn,  1912. 


BREEDING  PLACES. 

Although  a  ((insiderablc  iiiinilH'i-  of  iiiir  native  birds  build  their 
nests  on  the  ground,  the  uiajority  place  them  in  trees  or  shrubs,  either 
in  holes  or  on  the  limbs  oi'  in  crotches.  Shrubbery  and  trees  for 
nesting  sites,  thcrefurc.  are  essential  for  making  a  place  attractive 
to  liirds,  and  a  double  purpose  is  served  if  the  kinds  planted  aiv 
iliosen  from  the  list  of  fniit-bearing  species  given  further  on,  Shmbs 
^hl)uld  be  allowed  to  form  thickets  and  should  be  pruned  back 
.■.ifverely  when  young  so  as  to  produce  numerous  crotches. 

Constant  removal  of  {ild  trees  and  modern  tree-surgerv  have  if- 
siilted  in  n  gi-eat  diminution  in  the  niimtier  of  tree  cavities,  the  natu- 
ral homes  of  most  of  our  hole-nesting  birds.  Fortunately  most  of 
(hcse  birds  will  titilize  artificial  nest  cavities,  or  bird  houses.  Tlie 
size^  useful  foi'  variou.s  birds,  plaiis  for  making,  and  illustrations 
iif  numerous  bird  boxes  are  given  iu  Farmers*  Bulletin  GO'.l. 
"Bird  Houses  and  How  to  Build  Them,"  by  Ned  Dearborn.  1914. 
The  most  common  errors  iu  putting  out  bird  houses  are  choosin{r 
poor  locations  and  supplying  too  many  boxes.  A  bird  house  in  a 
bald.  ^l..ring  location  is  not  nearly  so  likely  to  attract  tenants  as 
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one  in  a  partially  shaded  place.  Martins,  only,  prefer  a  house  stand- 
ing apart  from  trees.  Entrances  to  boxes  should  be  sheltered  In- 
projecting  roofs  and  should  face  away  from  the  prevailing  wind 
and  rain  storms. 

\\l  bird  houses  should  be  constructed  so  that  the  interior  nmy 
easily  be  examined  and  cleaned.  This  is  not  only  important  to 
permit  last  year's  rubbish  to  be  thrown  out,  but  is  necessary  in  much 
of  the  nreii  for  nUich  the  present  bulletin  is  written  to  fnrilitnte 
inspection  for  gypsy-moth  egg  masses  and  cocoons. 

As  a  rule  birds  do  not  like  being  crowdetl,  and  if  a  place  is  studded 
with  bird  houses  only  a  few  of  them  will  be  occupied.  Birds  not 
only  do  not  want  bird  neighbors  too  near,  but  they  are  impatient 
<)f  human  meddling,  and  therefore  should  be  granted  as  much  pri- 
vacy as  possible  dnring  the 
actual  incubating  and 
brooding.  Nests  built  in 
sh lubbery  are  especially 
likely  to  come  to  a  bad  end 
if -the  bird-s  are  frequently 
di.'nturbed. 

If  we  would  protect 
ground -nesting  birds,  as 
bobolinks,  meadowlarks. 
and  bobwhites.  grass  in  the 
nesting  fields  must  not  b«' 
cut  during  the  breeding 
season. 

WATER  SUPPLY. 

Nothing  has  a  more  po-  _ 

tent    attraction    for    birds 

during  hot  weather  than  drinking  and  bathing  places.  The  birds' 
water  supply  should  be  a  pool  not  more  than  a  few  inches  deep,  the 
bottom  sloping  gradually  upward  toward  the  edge.  Both  bottom 
and  edge  should  be  rough,  so  as  to  afford  a  safe  footing.  A  giant 
pottery  saucei-  (fig.  4,  a)  is  an  excellent  device,  or  the  pool  maybe 
made  of  conciete,  or  even  metal,  if  the  surface  be  roughened  (fig. 
4,  h).  The  bird  bath  may  be  elevated,  or  on  the  ground  if  on  an  open 
space  where  skulking  enemies  can  not  approach  too  near. 

A  water  supply  is  appreciated  in  winter  as  well  as  in  summer. 

FOOD. 

Food  supply  is  the  vital  factor  in  bird  life  and  the  most  important 
single  offering  we  can  make  in  our  efforts  to  attract  birds.  It  is  im- 
portant to  note  that  an  ample  supply  of  food  prior  to  and  during  the 
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nesting  season  tends  to  increase  the  number  of  eggs  laid  and  also  the 
number  of  broods  in  a  season.  Bird  food  may  be  supplied  in  two 
ways;— by  planting  trees,  shrubs,  and  herbs  which  produce  seeds  or 
fruits  relished  by  birds,  and  by  exposing  food  in  artificial  defaces. 
The  most  familiar  phase  of  the  latter  method  is  winter  feeding. 


ARTIFICIAL    FOOD    SUPPLY. 

During  the  season  when  the  natural  food  supply  is  at  its  lowest  ebb 
birds  respond  most  readily  to  our  hospitality.     Winter  feeding  has 

become  very  popular,  and  the 
result  has  been  to  bring  about 
better  understanding  between 
birds  and  human  kind. 

The  winter  foods  commonlv 
used  include  suet  or  other  fat, 
pork  rinds,  bones  with  shreds  of 
meat,  copked  meats,  meal  worms, 
cut-up  apples,  birdseed,  buck- 
Avheat,  crackers,  crumbs,  coconut 
meat,  cracked  com,  broken  dog 
biscuits  or  other  bread,  hemp 
seed,  millet,  nut  meats  of  all 
kinds  (especially  peanuts),  whole 
or  rolled  oats,  peppers,  popcorn, 
pumpkin  or  squash  seeds,  raw  or 
boiled  rice,  sunflower  seeds,  and 
wheat. 

The  methods  of  making  these 

supplier  available  to  birds  are  as 

\aried  as  the  dietary  itself.     X 

device  very  commonly  used  is  the 

food  tray  or  shelf  (figs.  5  and  6). 

This  may  be  put  on  a  tree  of  pole, 

•n^    ♦>  i  •  ut  :>oixiK  other  i)oint  about  a  building,  or  strung  upon 

her  support  on  which  it  may  be  run  back  and  forth. '  The 

c'  iicn'^ii    n  MP^Mictoming  birds  to  feed  nearer  and  neai'er 

.^-.    .-,-      .^int.     A  fault  with  food  shelves  is  that 

«     '  —  •    ^ei^  pi  pap   '^'^  snow  may  cover  the  food. 

'•    idding  a  raised  ledge  about 

A.    hpi*er  of  a  wall  or  shield- 

•  mo  sides. 

-    /vonther  are  preferable.     An 

v.i^ed  in  one  end.    (Fig.  7.)    The 

ic/  nuts  ^^  other  food  mixture,  and 


F^n;.  4. 


-n«'(i  haths  :  <i,  P^ttory  ;   h.  metal 
>r  '*^p'*r«*- 


jar 


111. 


i7| 


<<»<*i 
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tlie  nut  is  suspended  by  a  wire  from  a  limb.  The  size  of  the  hole 
reflates  the  character  of  the  guests;  if  small,  large  birds  can  not 
gobble  the  supply,  and  the  coconut  meat  a?  well  as  the  stuffing  is 
eaten.  Cans  with  small  openings  may 
be  substituted  for  coconuts.  Food  bas- 
kets of  any  desired  size  made  of  wire 
netting  or  a  metal  grating  may  be  hung 
up  or  fastened  to  the  trunk  of  a  tree. 
Food  mixtui'es  in  melt*?d  fat  may  be 
poured  into  holes  made  in  a  branch  or 
piece  of  timber  (fig.  8)  or  in  cracks  of 
bark  or  over  evergreen  branches.  All 
of  these  devices  minimize  or  obviate  the 
disturbing  effects  of  stormy  weather. 

More  elaborate  apparatus  for  the  same 
purpose    comprises    various    forms    of 


food  hoppers  and  food 
houses.  The  food  liop- 
pers  (fig.  9)  in  common 
use  for  domestic  fowls 
are  adapted  to  the  feed- 
ing of  birds,  and  some 
special  forms  are  now 
manufactured  for  wild 
birds. 

The  food  house  is  a. 
permanent  structure, 
with  solid  roof,  and 
glass  on  one  or  more 
sides  to  permit  observa- 
tions. (Fig.  10.)  The 
food  trays  it  contains  are 
entii-ely  sheltered  from 
the  weather.  In  one  style  this  result  is  obtained  by  mounting  the 
house  on  a  pivot  and  furnishing  it  with  vanes  (fig.  11)  which  keep 
the  open  side  always  away  from  the  wind. 
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(iame  birds  and  aparrows  may  be  provided  with  feeding  places 
by  erecting  low  hutches  or  making  wigwamlike  shocks  of  com  or 
grain  sheaves  under  which  food  may  be  scattered.  The  opening 
should  be  to  the  south. 

Those  who  desire  to  have  birds  about  their  homes  should  not  feel 
that  their  power  to  attract  them  is  gone  when  winter  is  over.    Winter 
feeding  easily  passes  into  summer  feed- 
fM£^-^  ing;  and  experience  proves  that  some 

birds  gladly  avail  themselves  through- 
out the  year  of  this  easy  mode  of  pet- 
ling  a  living. 

NATURAL   FOOD   aUPPLT. 

We  have  thus  far  considered  ways 
of  feeding  birds  tidbits  we  ourselves 
have  gleaned.  We  may  feed  them  by 
another  method,  by  cultivating  their 
iiiitural  food  plants  and  allowing  them 
to  leup  the  harvest  in  their  own  way. 

Less  has  been  done  in  this  respect 
for  the  true  seed-eating  birds  than  for 
those  fond  of  pulpy  fruits.  The  reason 
is  obvious,  however.  Our  seed-eating 
birds  largely  patronize  weeds,  which 
we  do  not  wish  to  cultivate,  while  the 
I  ir,.  ,,-.  ucjii.ii  Lnrdfr.  fruit  catcrs  depend  upmi  many  plants 

which  we  hold  in  such  esteem  for  their  ornamental  value  that  they 

are  generally  cultivated. 


Something  can  be  done  to  attract  the  seed  eaters  about  our  homes, 
ho-^ov"-      >  mimber  o'  "ommnnly  cultivated  annual  plants,  belong- 


-'■■■  .  uie  birds  feed  extensively 

hese  plants,  being  depend- 

T.,u..,    ear  that  they  will  become 

■ix(X    for    the    purpose :    Prince's 

-  •<■  'ies  bleeding  (A,  catidatm). 
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astei's.  calandrinias,  blessed  thistle  (C'arduus  benedictue),  centauieiis, 

Cnlifornia    poppies    (Eschacholtzia),    sunflowers,  ■  tarweed    {Madia 

eleyatia)-,  forget-me-nots, 

Poh/yonum  orientale  and 

P.     aachalinenae,     Por- 

tulof^a,  Silenc,  and  sugar 

cane  (sorghum  varieties). 
The  various  millets  are 

relished   by    nearly    all 

seeil-eating  birds.     Com- 
mon    millet     (Panicum 

miliaceum),     .lapimese 

millet  or  bamyard  grass 

(Kehinockloa  crua-galli) , 

and    (ievman    millet    or 

Hungarian   grass    (Seta- 

t'ki  italiea)   are  for  sale 

bv    most   seedsmen,    and 

should   he   planted   in  ~ 

abundance   by    those    wishing   to   attract   granivorous   birds.     The 

height  and  stiffness  of  stalk  of  varieties  of  sorghum  should  make 

these  nhundant  seeders  valuable  in  winter.  Japanese  millet  holds  its 
seeds  well,  and,  if  planted 
thickly  where  it  can  grow  up 
through  a  horizontal  lattice 
work,  makes  a  valuable  cover 
and  feeding  place  for  winter 
biids.  Canary  grass  (Fhaluvh 
canarieTieia)  &Tid  various  species 
of  Pennisetum  also  are  good  for 
seed-eating  birds. 

Alders  and  birches  bear  in 
their  numerous  cones  a  supply 
of  seeds  which  are  eagerly 
sought  for  by  redpolls,  siskins, 
and  goldfinches  during  the  win- 
ter. We  can  cater  to  still  an- 
other group  of  birds  by  planting 
ashes  and  box  elders.  The 
winged  fruits  of  these  trees  ure 
opened  and  the  seeds  eaten  by 
pine  and  evening  grosbeaks,  the 

visits  of  these  birds  being  largely  regulated  by  the  supply  of  this  kind 

of  food.    Inarches,  pines,  and  other  conifei-s  are  attractive  to  crossbills 

as  well  as  to  some  of  the  species  just  mentioned. 
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Feeding  friiit-eating  birds  is  best  accomplished  by  planting  »- 
Iwted  species  of  fruit -bearing  shnibs  and  trees.  The  species  listed  in 
I'able  1  ai-e  selected  from  a  much  larger  number  which  are  known  to 
be  favorites  with  fruit-eating  birds.  Various  considerations  have 
influenced  choice,  as  ornamental 
viilue,  earliness,  lateneGS.  or  length  of 
fruiting  season,  and  especially  avail- 
ubility  of  the  plants  through  ordi- 
nary cliannels  of  trade.  The  datn  on 
fruiting  season  have  been  compiled 
fn>m  the  principal  herbaria  of  New 
Yorlt  and  New  En^and,  with  a  few 
u lid itions  from  other  sources.  Alfred 
Kehder  iind  other  members  of  the 
Bt)itf  of  the  Arnold  Arboretum,  and 
('.  ('.  Laney,  of  the  Rochester  Board 
of  I'lirk  Commissioners,  have  made 
viihiiible  suggestions  concAiiing  the 
list. 

The  fruiting  seasons  indicated  in- 
i-lndf  the  earliest  and  latest  dates 
refolded  for  New  York  and  New 
England.  Hence  it  can  not  be  ex- 
[lected  that  fruit  will  be  available  in 
any  one  locality  throughout  the  entire  bearing  season  of  a  plant, 
unless  a  large  number  Jii'e  set  out  and  in  n  variety  of  situations. 
Purchasers  may  obtain  information  from  nursery  catalogues  as  to 
where,  when,  and  how  to  plant.  Xotes  on  species  which  mav  be 
substituted  foi-  some  of  those  in  the  main  list,  and  other  comments, 
follow  the  table. 
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Notes  on  the  pn'cgaing  li^t, 

Bayberry.  Usual  trade  name  is  Alyrica  cerifera. 

Hackberry.  Fruit  scarce  in  late  May  and  June.     Celtis  serrata,  C.  bwngeana, 

or  C.  mississippiensis  may  be  substituted. 
Mulberry.  Morns  tatarica  mjiy  be  used. 
Pokeweed.  I^et  it  grow  through  shrubs  or  a  trellis  which  will  supjiort   it  In 

winter. 
Barberry.  Berberis  amurcnsis,  B.  aristata,  B.  rcgeliana.  and  B,  rehderiana  are 

good  substitutes.    The  universally  planted  B.  thunhergi  seems  to  be  of  very 

little  value  as  bird  food. 
Sassafras.  Appears  in  most  catalogs  as  N.  officinale  or  *S.  Hasffafraa. 
Flowering  apple.  The  following   may  be   substituted :  /*.    baccata,  P.   haJliana, 

P.  parkmanni,  P,  sargcntU,  and  /*.  toringo. 
Chokeberry.  Often  called  Pyrus  or  Aronin  nigra.    P.  arbutifolia,  another  native 

spei^-ies,  retains  its  fruit  just  as  long,  but  the  fruit  becomes  very  dry  toward 

the  end  of  the  season. 
Cherry.  Prunus  ccrasifera,  1\  fruticosus,  P.  japonica  pendula,  P,  sargentii,  and 

/*.  tomcntosa,  all  introduced,  are  worth  adding. 
Sumac.  Rhus  eopallina  or  R.  Jiirta  (typhina)  may  be  substituted  for  R.  glabra. 
Juneberry.  Amelanchier  canadensis,  sold  by  nurserymen,  is  a  composite  species. 

Several  species  are  now  recognized,  among  which  A.  laevis  is  a  notably  early 

fruiter  and  A.  sanguinca  a  late  one.     Some  fruit  of  juneberries  occasionally 

hangs  much  later  than  the  season  indicated,  but  in  very  dry  condition. 
Thorns.  The  si)ecies   recommended  are  those  usual   in   the  trade.     So  far  as 

desirability     is    concerned    many    native    species    could    be    substituted. 

Cotoneasters,  such  as  (\  coccinea,  C.  horizonfalis,   C.   micixyphylla,  C,  ro- 
tund i  folia,  and  C.  tomentosa,  may  also  be  used. 
Strawberry.  Often  called   Fragaria    vesca  var.  americana,     1\  virginiana  Is  a 

fair  substitute.     Little  dealt  in:  must  usually  be  transplanted  from  woods 

and  tields. 
Blackberry.  Ruhus  triftorus  is  frequently  called  R,  americanus. 
Rose.  All  native  si>ecies  have  persistent  fruit.     The  small-fruited  ones  are  bc^t 

for  l)ir(ls.     R(t.sa  Carolina  and  R.  nitida  are  suitable  for  low  grounds;  and 

/?.  humilis   (sometimes  called  rirginiana)   and  /?.  setigera  may  be  planted 

in  drier  i)laces.     R.  micrantha  and  R.  multiftora  are  among  the  best  intro- 

duceil  roses. 
Black  al('"     Iter  lacrigaia  may  be  used  instead  of  /.  rcrticillata.    I.  serrata  is 

^  c:o<.       .it  rod  need  species. 

lin     w^iiy.  Drops    most    of    its   berries    in    the   fall;    only   a    few   i>ersist 
feiiwut  the  season  indicp**^!. 
-     .  -^    ^ 'lastrus  orbicuJ'    -      '•♦^roduce'i    "^-'v '»e  used. 

ir<r«»^i^  ,  ...   ..."     I,,,/,., apsis  and  Parth  enact  ssus, 

.  ,  ...     •<-»if-<»'i 

-oecially  along  coast. 
"^   I    pnd   E.    umbelfata 

*•  ^  '        '"A   '>uffalo  berry,  fur- 

„.. .  r   nfha  and  C.  san- 
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Itiiieberry.  Any  siiecies  may  hvt  HubBtituted. 

Cranberry.  Generic  name  often  >dveu  as  Owycoocus. 

I*rlvet.  LiguMtrum  acuminatum,  L.  amurense,  L.  cUiaiutn,  L.  ihota,  and  /..  inirro- 

varpum,  all  introduced,  are  equally  jroml.     Must  not  be  clipped :   berries 

borne  on  outer  twigs. 
Purpleberry.  Variety  japotUca  is  the  bardy  form. 
Honeysuckle.  Lonicera  glawa.  L.  canadenaift.   Ij.  ohlongifoHa,  nnd   Ij.  smiprr- 

rirrmt,  native,  and  L.  niaackiiy  introduced,  may  !)e  snbstltuteil. 
Snowbcrry.  Symphoricarpus  ovtHdentalis  is  Just  as  good. 

Virbuniuui.  V.  dentatum,  native,  and  V.  sieholdii,  intrwluce*!.  an*  worth  adding. 
Klfl«»r.  Samhucuit  nigra.  lntro<hiced.  ;ils«»  is  valuable. 

PROTECTING  CULTIVATED  FRUITS. 

Birds  devour  cultivated  fruit  principally  because  the  processes 
of  cultivation  diminish  the  wild  supply.  The  presence  of  wild 
fruit  in  a  locality  always  serves  to  protect  domestic  varieties,  espe- 
ciallv  when  the  wild  trees  or  shrubs  are  of  the  same  kind  as  the 
cultivated  ones  and  ripen  earlier. 

Table  2  shows  in  a  graphic  way  the  si>ecies  wliich  may  be  used  to 
protect  the  principal  classes  of  cidtivated  fruits. 
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PLANTS  FOR  THE  SHORE. 

Where  the  coast  is  rocky  and  the  soil  of  ordinary  character,  con- 
ditions are  little  different  from  those  inland,  and  except  in  relation 
to  exposure  there  need  be  no  especial  preference  given  in  the  choice 
of  plants.  It  is  worth  mentioning,  however,  that  several  trees  and 
shrubs  are  better  adapted  to  withstand  the  winds  so  prevalent  on  the 
coast.  These  include  three  species  of  juniper  (Juniperus  communis, 
J.  horizontalisj  and  ./.  virginiana) ,.  common  barberry,  English  thorn, 
hybrid  crabapple,  European  and  American  mountain  ashes,  smooth 
and  staghorn  sumacs,  privets,  buckthorn,  and  red-berried  eldei*. 
WHiere  the  soil  is  chiefly  sand,  and  that  often  shifting,  conditions 
are  not  suited  to  many  plants.  Selection  may  be  made,  howevei*, 
from  the  following,  all  of  which  are  Icnown  to  thrive  in  such  sui- 
ronndings : 

For  seed  eaters, — Beach  grass  (Afnniophila  arenaria  and  (alam^o- 
cilfa  longifolia).  Polygonum^  sachalinense^  and  sunflower. 

For  fruit  eaters. — Bay  berry  {Myrica  cerifera) ,  sea  buckthorn  {Hip- 
po phae  rham^noides)  ^  sand  cherry  (Prunus  pum,ila  or  P,  cuneata)^ 
beach  plum  {Prurtus  maritima)^  cranberries,  and  bearberry  {Arc- 
tostaphylos  uva-ursi). 

[The  Biological  Survey  will  be  pleased  to  receive  information 
supplementary  to  that  here  given  regarding  any  plants  that  actual 
trial  has  shown  to  be  valuable  as  bird  food,  and  their  fruiting 
seasons.] 
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BASKET  WnXOW  CULTURE. 

By  Gbobob  N.  Laub.  Scientific  A»si»tant.  Fore»l  Servioe. 

This  bulletin  discusses  the  different  varieties  of  basket  willows  and 
methods  of  willow  growing  which  have  been  found  most  satisfac- 
torj'  as  a  result  of  experiments  conducted  at  the  Forest  Service  willow 
farm  at  Arlington,  Va.,  and  a  study  of  willow  holts  established 
throughout  the  country.  The  opportunities  for  marketing  the  prod- 
ucts of  the  holt,  and  the  cost  of  establishment  and  maintenance,  are 
also  discussed. 

RANGE  OF  WILLOW  GROWING. 

There  are  nearly  200  species  of  willows.  A  basket  willow  is  any 
one  of  these  that  produces  long,  straight  rods  suitable  for  weaving 
baskets.  A  number  of  species  have  been  used  for  this  purpose,  and 
in  Europe,  where  willows  have  been  cultivated  for  many  years,  somt- 
have  shown  a  decided  superiority  over  the  others.  Several  of  these 
cultivated  European  varieties  have  been  introduced  into  the  United 
States  and  are  now  widely  distributed.  As  shown  in  figure  1,  how- 
ever, basket  willows  are  not  at  present  grown  commercially  o^'er 
nearly  so  great  a  range  as  they  might  be.  The  Forest  Service  has  dis- 
tributed thousands  of  cuttings  in  the  last  few  years,  and  though  many 
trials  have  been  failures,  largely  on  account  of  unfamiliarity  with  the 
willows'  requirements,  there  have  been  enough  successful  plantings  to 
indicate  that  willows  can  be  grown  in  all  parts  of  the  country,  except 
in  the  arid  and  semiarid  regions,  at  high  altitudes,  and  in  portions 
of  the  South.  Along  the  Mississippi,  however,  they  have  grown  well 
almost  to  the  Gulf. 

SELECTION  OF  A  SITE. 

Special  care  should  be  used  in  selecting  a  site  for  a  willow  holt, 
since  success  very  largely  depends  upon  the  proper  situation.  The 
points  to  be  taken  into  account  are  discussed  in  the  following  para- 
graphs. 

XOTE. — TbiB  bulletin  1b  of  Intemt  to  tbow  enftased  In  or  contemplBtlng  basket-willow 
cullnre.  and  is  applicable  to  all  portloD*  of  tbe  eoDDtrj  where  wlllowa  are  grown. 
62388°— Bull.  622—14 1 
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The  first  consideration  is  moisture.  The  ideal  site  is  one  where  the 
water  table  is  within  from  2  to  G  feet  of  the  surface,  insuring  a  con- 
stant and  sufficient  water  supply,  while  the  surface  remains  dry 
enough  to  permit  thorough  cultivation.     If  a  choice  must  be  made 
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If*  *  1  ' 


;    softer  t( 


.  X  uaa^  » iuOii  may  be  too  dry 

.  ^e  the  drier  situation,  unless  it  is 

1if   i-'V"   iniform  the  supply  of 
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With  favorable  moisture  conditions,  basket  willows  will  grow  on  a 
wide  range  of  soils,  though  the  ideal  soil  is  a  loose,  sandy  loam.  They 
will  not  produce  well  on  soils  that  are  excessively  acid  or  excessively 
alkaline.  If  the  soil  is  either  sour  or  alkaline,  a  sample  should  be 
sent  to  the  State  experiment  station  for  analysis  to  determine  the 
proper  means  of  neutralizing  it.  Physical  condition  is  usually  much 
more  important  than  fertility,  since  most  soils  contain  the  necessary 
food  materials  to  supply  the  requirements  of  willows. 

A  holt  situated  in  a  stream  bottom,  partly  or  wholly  surrounded  by 
trees  which  check  the  winds  and  keep  the  dew  on  the  willows  until 
late  in  the  day,  presents  almost  perfect  conditions  for  the  attacks  of 
insects  and  development  of  fungous  diseases.  The  most  successful 
holts  in  this  country  are  placed  so  that  they  receive  the  full  sweep 
of  the  wind.  Fungi  and  insects  are  much  less  common  and  much 
less  destructive  in  holts  in  which  a  free  circulation  of  air  is  main- 
tained. Proper  circulation  is  difficult  to  obtain  in  close-si)aced  holts, 
especially  where  large-leaf  varieties  are  used. 

The  likelihood  of  weeds  springing  up  is  another  thing  to  consider 
in  selecting  a  site  for  a  holt.  Situations  near  areas  of  waste  lands 
in  weeds  should  be  avoided.  The  expense  of  keeping  the  holt  clean 
will  be  much  gi«eater  if  there  is  a  crop  of  uncut  weeds  in  the  vicinity 
to  furnish  a  plentiful  supply  of  seeds  to  restock  the  ground  as  fast 
as  it  is  cultivated.  It  is  very  difficult  to  keep  a  holt  free  from 
dodder  if  it  grows  abundantly  on  near-by  weeds,  especially  if  the 
willows  are  dense  and  the  situation  mois*^. 

The  final  thing  to  consider  in  connection  with  the  site  for  a  holt 
is  convenience.  A  holt  can  be  more  economically  worked  when  near 
at  hand,  but  the  most  important  reason  for  having  it  accessible  is 
that  it  may  be  constantly  under  the  eye  of  the  grower.  When  seen 
in  time,  many  insects,  fungi,  and  weeds  can  be  eradicated  by  a  few 
minutes'  work.  If  let  alone  for  a  week  or  two,  however,  serious 
damage  is  likely  to  be  done,  and  measures  of  suppression  will  require 
considerable  labor. 

PREPARATION  OF  SOIL. 

The  majority  of  willow  holts  in  this  country  are  established  on 
land  which  has  not  previously  been  cultivated.  Willows  planted  in 
poorly  cultivated  soil  are  from  the  very  start  forced  to  contend  with 
an  abundant  crop  of  strong-growing  weeds,  many  of  which  come  up 
from  well-established  roots.  The  soil,  moreover,  is  usually  root 
bound  and  in  poor  condition  either  for  the  growth  of  the  plants  or 
for  cultivation.  Many  failures  to  establish  holts  are  due  to  lack  of 
proper  preparation  of  the  ground. 

If  new  land  is  to  be  used  for  a  willow  holt,  it  should  be  broken  the 
year  before  the  willows  are  to  be  planted.    Such  work  should  be  done 
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in  the  spring,  and,  if  possible,  the  land  planted  to  com  or  potatoes 
or  some  other  annual  crop  that  requires  clean  cultivation.  Potatoes 
are  best,  since  they  tend  to  thoroughly  loosen  the  soil.  If  not  sowed 
to  a  crop,  the  land  should  at  least  lie  fallow  and  be  free  from  weed-;. 
Late  in  the  fall  it  should  be  plowed,  manured  if  necessary,  and  left 
to  weather  during  the  winter.    The  following  spring  it  should  agaio 


iiift      11-  utiii^  LutLci.  not  to  leave  any 

elil  o.ji.a  later.    \Vhere  there  is  a  like- 

"s  the  early  spring,  and  the  soil  is 

'■"lv  for  planting  in  the  fall.    This 

"■"      ihipci  to  spring  flooding, 

■  "«•    Early  planting 
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is  of  the  utmost  importance,  and  any  delay  would  mean  a  handicaj) 
not  easy  to  overcome. 

WHAT  TO  PLANT. 

The  farmer  who  contemplates  planting  willows  should  confine 
himself,  as  a  rule,  to  the  American  green  and  to  the  patent  Lemley 
or  Lemley.  These  require  much  less  cultivation  than  the  purple 
willow,  are  easily  peeled,  and  bring  good  prices.  Perhaps  after  both 
have  been  grown  for  a  few  years  one  or  the  other  may  prove  more 
rlesirable,  and  in  that  event  the  inferior  variety  may  be  gradually 


Fn!.  4. — SalU  aiiuiijdalina  (KUstermnnn  willow).    Fio.  5. — Unlix  uminnlalina  americana 

(American  willow). 

removed.  In  small  holts,  where  insects  and  fungous  pests  can  be 
controlled.  American  green  is  recommended.  In  large  holls,  how- 
ever, it  would  be  safer  to  plant  the  T^mleys,  since  there  would  be 
much  less  likelihood  of  loss  by  epidemic.  In  places  where  the  cost 
of  peeling  would  not  be  great  the  purple  willow,  which  produces 
very  high-class  material,  might  be  profitable. 

THE  AMERICAN   GREEN  WILLOWS. 

The  American  green  willows  {Sah'w  cnnygdalhia  L.)   (figs.  2  to  .")) 
have  gained  in  poi)ularity  both  in  Euroj)e  and  America  in  recent 
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years.    As  a  wliole,  the  group  is  much  stiiitlier  thnn  the  purple  wil- 
lows and  will  produce  a  paying  crop  under  much  more  adverse  condi- 


tions.   They  will  also  stand  heavit 


Is  and  more  moisture.  They 
have  grown  well  not  only  in 
the  Xorth,  but  also  along  the 
Mississippi  as  far  south  as 
lowei-  Louisiana.  In  all  parts 
of  the  South  they  have  suc- 
ceeded better  than  any  other 
species. 

American  green  willows  are 
easy  to  peel,  and  on  account 
of  their  large  size  the  i)eeling 
can  be  done  at  a  lower  cost  per 
pound.  Under  the  most  favor- 
able conditions  yields  as  high 
as  V2  and  15  tons  x^er  acre 
have  been  obtained,  though  the 
average  is  from  G  to  9  tons. 
When  otjen  grown  these  wil- 
lows have  a  tendency  to 
branch.  Close  spacing  is  best 
in  evei  y  case,  since  it  lessens 
the  ne^d  for  cidtivation  and 
gives  more  and  better  rods. 
There  is  little  danger  of  the 
]>1ants  becoming  stunted 
through  crowding. 

American  green  is  much  in 
demand  by  makers  of  fumi- 
tui-e  and  of  the. heavier  and 
better  grades  of  basket  ware. 
It  is  by  far  the  best  basket 
willow  grown  in  America,  but 
unfortunately  is  subject  to 
iii.sect  attacks  and  disease. 
The  willow-shoot  sawfly,  the 
stool  borei',  and  the  leaf  rust 
>ften  invade  a  holt  and  do  a 
;if'iit  deal  of  damage.  These 
)epts  can  be  controlled,  though 
liin  often  entails  considerable 
'iwever,  American  green  has 
..■i-iily  established  holts. 
/■w  •xerk'mia)  can  generally 

I.-.   ..       rit^n  will  grow,  and  is 
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especially  desirable  when  small  rods  are  required.  Except  in  such 
a  case  it  is  not  advisable  to  plant  this  variety  on  very  poor  soils.  The 
rods  are  not  as  uniform,  nor  is  the  yield  as  high  as  in  the  case  of 
American  green. 

LEHLET  AND  PATENT  LEHLEY   W^.LOWS. 

The  Lemley  {Solix  pentaiidra  minor)  and  patent  Lemley  {Salix 
pentandra  major)  varieties  (figs.  6  and 
7)  are  very  similar  in  general  require- 
ments. Both  grow  best  on  a  loose,  sandy 
loam,  with  an  abundant  supply  of  mois- 
ture. Heavy  clays  should  be  a^'oided. 
If  such  soil  is  utilized,  however,  it 
should  be  deeply  plowed,  and  should  re- 
ceive an  application  of  lime  if  acid. 
These  willows  are  strongly  recom- 
mended on  account  of  their  comparative 
freedom  from  disease  and  insects. 
Though  smaller  than  the  American 
green,  they  are  large  enough  for  sap 
peeling. 

Both  Lemleys  have  a  decided  tend- 
ency to  branch  at  the  base,  especially 
when  open  spaced.  Some  growers  send 
children  through  a  holt  to  pick  off  these 
lateral  branches.  The  rods,  especially  of 
the  Lemley,  are  inclined  to  curve  at  the 
base.  This  makes  it  necessary  to  pre- 
pare such  rods  for  the  market  with 
particular  care,  but  properly  bundled 
they  are  well  liked  by  manufacturers. 
I'nder  favorable  conditions  the  species 
should  yield  as  high  as  10  tons  per  acre, 
but  the  average  is  from  5  to  8  tons. 


PURPLE  willows. 

Of    the    several    varieties    of    puiple 


Fra.     7.— Lemley     variety     {faiit 


willows  (figs,  8  to  11)  grown  in  this  country,  the  common  variety 
(Salix  purpurea  L.)  planted  in  western  New  York  is  perhaps  the 
most  satisfactory.  T\'hile  not  recommended  generally  except  for 
steam  peeling,  every  willow  grower  should  have  a  few  plants  in  his 
holt,  increasing  the  proportion  as  he  is  able  to  use  the  material.  All 
the  purple  willows,  especially  the  narrow-leaf  vaiiety,  are  very 
useful  as  cordage  in  tree  nurseries  and  even  in  the  willow  holt  itself. 
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These  willows  thrive  best  on  moist,  well -drained,  sandy  loams,  but 
can  be  grown  in  a  variety  of  soils.  The  rods  are  natnrally  tough  and 
hard,  and,  unlike  the  American  gi-een.  will  grow  on  very  fertile  soil 


^.,.,1  ouiia  the  purple  willow 
"ited,  especially  when  close 
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conditions,  purple  willow  yields  as  high  as  8  tons  to  the  acre,  but 
when  open  spaced  and  poorly  cultivated,  the  yield  may  fall  to  from 
2  to  3  tons.  Five  tons  is  an  average  yield.  The  small  size  of  these 
willows  makes  the  per  pound  cost  of  peeling 
higher  than  for  the  American  green  or  the 
Lemleys.  Sap-peeled  rods,  well  sorted  and  bun- 
dled, however,  bring  from  6  to  9  cents  a  pound. 

OTBBB  VAKIBTIES. 

Of  the  other  varieties  occasionally  grown  or 
advertised  in  this  country,  few  give  any  promise 
of  .success.  The  Caspian  willows  (Salix  daph- 
noides  Vill.)  (fig.  12)  produce  a  very  fine  rod, 
tall,  straight,  and  cylindrical,  which  is  soft,  and 
splits  readily.  Unfortunately,  they  do  not  yield 
nell,  and  should  not  be  planted  except  in  a  small 
way  for  experimental  purposes.  Both  the  white 
and  black  osier  (Salix  vimijudU  and  S.  dasyclades 
L.)  are  worthless  in  the  Eastern,  Central,  and 
Southern  United  States,  though  both  may  do  well 
in  the  Northwest.  Kustermann  willow  (fig.  4), 
known  to  the  trade  in  Europe  as  S.  fragtlia  trian- 
dra,  has  been  grown  successfully  in  Wisconsin 
and  Virginia.  It  does  not  produce  as  good  rods 
as  the  American  green,  but  is  freer  from  branches 
and  disease. 

WILLOW  CUTTINGS. 

All  basket-willow  holts  are  started  from  cut- 
tings from  shoots  or  branches.  Too  much  care 
can  not  be  taken  in  securing  the  best  stock  avail- 
able for  this  purpose,  since  the  plants  should  last 
for  from  12  to  15  years,  or  longer.  It  is  often  a 
good  plan  to  visit  one  or  more  near-by  holts  dur- 
ing the  summer  preceding  the  time  of  planting,  in 
ordei'  to  study  the  methods  used  and  also  to  gather 
an  idea  of  the  kind  of  material  produced.  If  it 
appeai-s  to  be  vigorous  and  thrifty,  with  no  signs 
of  insects  or  fungi,  that  particular  holt  will  be  a 
safe  place  from  which  to  secure  planting  stock. 
In  case  the  nearest  willow  holts  are  too  far  away  to  permit  of  inspec- 
tion, it  is  a  good  plan  to  send  for  samples  of  the  average  rods  of 
the  varieties  wished.  August  is  the  best  time  for  this.  Much  con- 
fusion exists  in  regard  to  the  trade  names  of  willows,  and' if  there 
(123n«°— Hull.  022—14—2 
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is  any  doubt  as  to  the  identity  of  those  received,  specimens  should  be 
sent  to  the  nearest  State  ex})eriment  station  or  to  the  Department  of 
Agriculture  for  identification.  If  cuttings  are  purchased,  very 
definite  specifications  should  be  made  as  to  the  length,  age.  and 
average  weight  per  thousand  cuttings.     The  prices  range  from  $1 

per  thousand  of  10-inch  cuttings  of  the  purple 
willows,  made  with  a  saw,  and  the  number  esti- 
mated by  measuring,  to  $5  per  thousand  for  2- 
year-old  14-inch  cuttings.  Good  1-year-old  cut- 
tings of  purple  willow  should  bring  a  profit  when 
sold  at  from  $1.25  to  $1.50  per  thousand.  One- 
3^ear-old  cuttings  of  Lemley  or  patent  Lemley 
return  a  fair  profit  if  sold  at  from  $1.50  to  $2  a 
thousand.  These  prices  are  usually  quoted  for 
quantities  of  a  thousand  cuttings  or  over,  but  for 
less  than  this  number  prices  are  often  double 
these  figures.  Many  persons  have  begun  the  cul- 
tivation of  willows  with  a  few  hundred  cuttings, 
and  then  gradually  enlarged  their  holts  as  their 
supply  of  willows  and  knowledge  of  willow 
growing  increased. 

WHEN    TO    MAKE    CUTTINGS. 

The  proper  time  to  prepare  cuttings  will  de- 
pend upon  the  region,  and  whether  planting  is 
to  be  done  in  the  fall  or  in  the  spring.  If  in  the 
fall,  the  cuttings  can  be  made  about  2  weeks  after 
tlie  last  leaves  have  fallen  from  the  shoots,  or, 
better  still,  after  several  heavy  frosts  have 
ripened  the  wood.  The  usual  time  to  plant, 
however,  is  in  the  spring,  and  in  this  case  cuttings 
can  be  made  at  any  time  from  early  winter  until 
growth  starts.  Cuttings  made  six  weeks  or  more 
before  planting  time  are  better,  as  a  rule,  than 
those  made  later,  since  in  the  former  case  there 
is  time  for  them  to  callous  over  at  each  end. 
^•llous  cuttings  start  growth  much  more 
•  ■lu'klv  than  freshly  made  ones.  Cuttings  made 
>i»      r^'>wth    has   begun    in    the    spring   grow 

TV"'  e  tb*^   'iT'st  year.     Except 
-   c  piiu.  >    vill  not  produce 
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and  consists  only  of  a  spot  from  which  the  bark  has  been  removed, 
the  wound  may  heal  over  with  the  vigorous  growth  of  the  new  plant. 
There  is  always  the  danger,  however,  that  it  may  not  heal  over,  and 
so  provide  a  point  of  entrance  for  some  organism  of  decay.  Shoots 
which  have  any  diseased  parts  should  be  discarded  or  the  diseased 
portions  removed.  The  base  of  a  willow  rod  often  shows  a  discolored 
center,  which  indicates  the  presence  of  a  rot  which  has  entered  the 
rod  from  a  diseased  stool.  Cuttings  from  such  material  will  start 
as  well  as  any  others,  but  the  disease  remains  and  gradually  spreads 
until  the  productivity  of  the  stool  is  de- 
stroj'ed.  Selected  cuttings — that  is,  those 
from  tall,  dominant  shoots — give  the  best 
results,  and  any  extra  expense  involved  is 
more  than  made  up  in  the  larger  yields 
for  the  first  two  years  and  in  the  rela- 
tively fewer  fail  places  in  the  holt.  Ex- 
periments made  at  Arlington  with  se- 
lected and  unselected  cuttings  of  Ameri- 
can green,  Lemley,  and  patent  Lemley 
willows  showed  the  plants  from  selected 
cuttings  to  be  better  in  almost  every  way 
than  those  from  the  unselected  ones.  The 
onh'^  experience  which  contradicts  these 
observations  was  that  obtained  from 
planting  a  few  tip  and  butt  cuttings  of 
a  strain  of  American  green  very  late  in 
May  after  growth  had  begun.  In  this 
case  the  tip  cuttings  made  a  better 
growth,  due  to  the  fact  that  at  that  time 
of  the  year  the  base  of  the  shoot  con- 
tained much  less  food  material  than  the 
tips. 


SIZE    AND    AGE    OF    CUTTINGS. 


For  planting  on  a  good,  well-drained,    ^'o-  ^^—saiiw  daphnoidts  (Cas- 
sandv  loam  that  has  been  under  cultiva- 

tion  and  carefully  prepared,  cuttings  of  1-year-old  shoots,  from  10 
to  12  inches  long,  give  good  results.  For  planting  on  poorly  pre- 
pared ground,  where  weeds  or  other  plants  are  already  established, 
or  where  the  soil  is  in  poor  physical  condition,  better  results  can  be 
obtained  with  cuttings  from  2-year-old  shoots,  from  12  to  18  inches 
long.  Under  any  conditions  2-year-old  planting  stock  makes  a 
thriftier  growth  at  first  than  cuttings  from  1-year-old  shoots,  though 
this  difference  is  not  great  on  favorable  sites,  and  disappears  entirely 
after  the  second  year. 
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NUMBER  OF  CUTTINGS  OBTAINED  FROM  DIFFERENT  WILLOWS. 

The  number  of  cuttings  which  can  be  secured  from  a  given  weight 
of  willows  varies  with  the  species  and,  to  some  extent,  with  the  crops 
of  different  years.  Shoots  produced  in  a  favorable  season  are  often  20 
per  cent  larger  than  those  of  a  season  with  an  early  drought.  Ameri- 
can green  cuttings  invariably  weigh  more  than  other  kinds,  although 
patent  Lemley  sometimes  weighs  almost  as  much.  Purple  willow 
cuttings  are  generally  the  lightest.  Table  1  shows  for  different  varie- 
ties of  willows  the  average  number  of  1-foot  cuttings  which  can  be 
made  from  50  pounds  of  rods.  To  secure  the  data  given  in  the  table 
only  first-class  material  was  used,  all  small  and  injured  shoots,  as 
well  as  the  tips  of  the  rods,  being  discarded. 

Table  1. — Average  number  of  l-foot  cuttings  made  from  50  pounds  of  rods. 


Variety. 


Pounds. 

Purple  willow 50 

Lemley  willow 50 

American  willow 50 

Patent  Lemley 50 

American  green 50 


Number 

of 
cuttings 
made 
from  60 
pounds 
of  rods. 


Weight 

of  these 

cuttings. 


Weight 

cuttings 
per  1,000. 


Amount 
of  waste. 


Percent 
of  waste. 


Pounds. 

Pounds. 

Pounds. 

3,000 

33.25 

11.08 

16.75 

2,450 

42.5 

17.7 

7.5 

2,225 

38.5 

17.3 

11.5 

2,125 

39.4 

18.5 

10.7 

1,525 

44.3 

29.6 

5.7 

33.5 

15.0 

23.0 

21.75 

1L25 


Table  2  shows  the  number  of  1-foot  cuttings  which  it  is  possible  to 
make  from  50  pounds  of  material,  discarding  nothing  but  crooked  or 
split  butts  and  short  tips.  The  figures  given  were  obtained  in  1911,  a 
normal  season  for  basket  willows. 

Table  2. — Number  of  1-foot  cuttings  possible  from  50  pounds  of  rods. 


Variety. 


*urple  willow. .. 
American  willow 
^emley 


Weight 
of  rods. 

Pounds. 
50 
50 
50 
50 

Weight  of  discarded 
portions  of  shoots. 

Weight 

cuttings 

made 

from  50 

pounds. 

Number 

of 

cutthigs 

made 

from  50 

pounds. 

Tips. 

Butts. 

Total. 

Pounds. 

4.5 

6.5 

10.0 

3.25 

Pounds. 
3.0 
4.5 
4.0 
3.25 

Pounds. 

7.5 
11.0 
14.0 

6.5 

Pounds. 
42.5 
39.2 
36.0 
43.5 

4,500 
4,000 
3,000 
1,289 

WelFht 

of  1000 

cutthigs. 


Pounds. 

9.2 

10.0 

12.0 

35.0 


-  -^  c  luii.jci  V.J:  nioL,  iccond,  and  third  class 
I  ^^>i  50  pounds  of  xVmerican  green  rods,  the 
.  a'    h^  f'^f.J  niiml^"»\  tir  ^  fhf^  xjer  Cent  of  the 
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Table  3. — Relative  number  of  first,   second,  and   third  class   1-foot   cuttings 

obtained  from  50  pounds  of  rods. 


Classl.. 
Class  II. 
Class  m. 


Number 

of 

cuttings 

Weight 

Wel^it 

made 

of  these 

per  1,000 

from  10 

cuttings. 

cuttmgs. 

pounds 

of  rods. 

1 

Poundt. 

Pounds. 

243 

16.0 

67.8 

772 

23.0 

29.3 

274 

4.0 

14.6 

Total. 


'I 


1,289 


143.0 


S33.0 


Percent 
of  total 
weight. 


32.0 

46.0 

8.0 


loao 


Percent 

of  total 

number. 


18.9 
59.8 
21.3 


100.0 


1  Seven  pounds  of  the  50  pounds  of  rods  were  waste. 


s  Average  weight  per  thousand. 


Table  4  shows  the  relative  weights  of  3-foot  cuttings  from  differ- 
ent species  of  willow.  Except  in  the  case  of  American  green,  the 
waste  entailed  in  making  3-foot  cuttings  is  always  greater  than  that 
from  making  1-foot  cuttings. 

Table  4. — Weight  of  1,000  S-foot  cuttings. 


Species. 


Weight 

of  1.000 

cuttmgs. 


American  green  (butts) . 
American  green  (tops) . . 
American  green  (mixed) , 
Purple » 


Pounds. 

74 
56 
64 
36.5 


Patent  Lemley. 
Purple  No.  2... 

American 

Lemley 


Weight 

of  1.000 

cuttmgs. 


Pounds. 
65.5 
59.5 
63.5 
.S3.0 


I  Rods  rather  short.    In  a  normal  season  they  would  weigh  about  40  pounds  per  thousand. 

HOW  TO  IfAKE  CUTTINGS. 

AVhere  only  a  few  cuttings  are  to  be  made  an  ordinary  knife  will 
do  the  work  satisfactorily.  For  making  a  few  thousand,  pruners,  a 
(*orn  knife,  or  a  hatchet  can  be  used.  Using  the  ordinary  type  of 
large  orchard  pruners,  two  men  can  easily  cut,  count,  and  tie  in 
bundles  5,000  American  green  or  7,000  purple-willow  cuttings  in  10 
hours.  By  strapping  one  handle  of  the  pruners  to  a  bench,  in  which 
a  groove  is  cut  to  hold  the  lower  jaw  of  the  instrument,  one  man  can 
accomplish  almost  as  much  as  two.  Where  large  quantities  of  cut- 
tings are  to  be  made  each  year,  a  special  cutting  machine,  such  as 
shown  in  figure  13,  is  desirable. 

Cuttings  can  be  made  very  rapidly  by  tying  the  rods  tightly  in 
bundles  and  sawing  them.  Unless  very  carefully  done,  however,  the 
ends  of  the  cuttings  are  likely  to  be  torn  or  bruised,  causing  the  tips 
to  rot  and  preventing  the  ends  from  callousing.  In  making  cuttings 
the  aim  should  always  be  to  have  the  ends  clean  and  smooth,  with 
their  surfaces  nearly  at  right  angles  to  the  axis  of  the  rod. 
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STOBING.  PACKING,   AND   SHIPPING   CUTTINGS. 

Cuttings  can  be  stored  in  a  number  of  ways  to  insure  their  being 
in  good  condition  at  planting  time.  The  chief  consideration  is  to 
keep  them  from  drying  out.  The  ideal  storage  place  is  a  room  or 
cellar  with  a  low,  even  temperature.  Freezing  does  not  injure  the . 
cuttings  as  long  as  they  remain  dormant,  but  may  cause  injury  at 
any  time  after  they  show  signs  of  growth.  Repeated  freezing  and 
(hawing  should  be  avoided.  Packing  the  cuttings  in  on  upright  posi- 
tion in  moist  sand,  with  a  surplus  of  2  <;r  3  inches  o.ver  the  tops,  will 
keep  them  in  first-class  condition.  They  will  callous  properly  if 
only  partially  covered  with  sand,  though  it  is  always  advisable  in 

such  cases  to  cover 
the  tops  with  burlap 
or  sacking,  espe- 
cially if  the  temper- 
ature of  the  air  is 
comparatively  high, 
il,  sawdust, 
ground  cork,  hay, 
straw,  or  leaves  can 
be  substituted  for 
sand,  though  where 
material  other  than 
sand  or  soil  is  used 
there  is  some  danger 
of  heating,  espe- 
cially in  warm, 
moist  places. 

The  best  time  to 
pack  cuttings  for 
shipment  is  during 
cold  weather.  Prac- 
tically half  the  fail- 
ires  in  phinting  willow  holts  for  the  first  time  are  due  to  the  use  of 
"uttlngs  shipped  late  in  the  spring.  Even  if  properly  packed,  cut- 
;nc«.  -ill  sprout  vigorously  within  a  few  days  after  being  removed 
■.i,,ii  orage,  if  ship''"''  ■'■'■■mg  warm  weather.  Those  packed 
ioriitl-     I    -"       ■     ,  mo«4  ,    .Juce  tiny  rootlets  along  their  entire 

-■  .'■'                   ■-        ,■    ■.-■     .---•"Iv.  with  moisture  only  at  the  ends, 
",    '■■' ■  ■     :ither  case,  part  of  the  vigor  of  the 

■    ■1--    ■ ■  ■-'■     '  '  "ir^itliT  ;.    "hich  they  may  be 
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signs  of  growth,  it  is  better  not  to  give  them  much  moisture,  since 
this  hastens  sprouting.  If  growth  has  started,  however,  it  will  be 
necessary  to  keep  the  cuttings  somewhat  moist,  and  for  this  purpose 
sphagnum  moss  is  best.  The  moss  should  be  thoroughly  soaked  and 
as  much  of  the  water  squeezed  out  as  possible.  Lining  a  box  or  crate 
with  burlap  or  oiled  paper  will  aid  greatly  in  keeping  the  cuttings 
in  proper  condition.  Cuttings  should  be  packed  tightly  together  to 
prevent  bruising,  especially  if  the  ends  are  calloused.  Packing  in 
sawdust  or  ground  cork  is  recommended  for  shipping  long  distances 
in  warm  weather. 

Cuttings  shipped  from  a  holt  infected  with  insects  or  fungous 
diseases  should  first  be  sterilized.  This  should  be  done  before  the 
rods  are  cut  up  by  dipping  them  for  several  minutes  in  a  weak  solu- 
tion of  formaldehyde.  Another  sterilizing  solution  is  copper  sul- 
phate, 3  pounds;  water,  50  gallons.  This  solution  should  be  used 
before  the  buds  have  swelled  and  the  ends  of  the  cuttings  calloused ; 
otherwise,  it  may  cause  injury.  Fumes  of  burning  sulphur  form  an- 
other sterilizing  agent,  but  should  be  used  only  when  all  growth  is 
dormant.    Still  another  is  the  modified  "  Eau  Celeste  " : 

Copper  sulphate pounds__  4 

Ammonia - pints__  3 

Sal  soda pounds__  5 

Water  to  make gallons.-  45 

The  rods  should  never  be  left  in  this  solution  more  than  10  or  15 
seconds,  and  afterwards  should  be  so  placed  that  the  liquid  will  run 
off  rapidly. 

HOW  TO  PLANT. 

The  best  time  to  plant  is  very  early  in  the  spring,  when  the  weather 
is  cool,  the  soil  moist,  and  the  cuttings  show  little  if  any  growth.  At 
this  season  of  the  year  cuttings  can  be  carried  about  the  field  in 
bundles  and  exposed  to  the  air  without  danger  of  injury.  If  the 
cuttings  have  pushed  out  tiny  rootlets,  and  the  buds  are  bursting  open 
at  the  upper  nodes  by  the  time  planting  begins,  they  should  always 
be  protected  from  the  sun  and  air  while  being  carried  about  the  field. 
Placing  them  in  buckets  filled  with  water  and  covering  them  with 
wet  sacks  will  serve  the  purpose. 

Tools  necessary  for  planting  are  very  simple  and  easily  made. 
Where  only  a  few  cuttings  are  to  be  planted,  and  the  soil  is  soft,  a 
sharpened  stick  can  be  used  for  making  the  holes,  though  a  sharpened 
iron  rod  is  better.  This  rod  should  be  of  three-eighths,  one-half,  or 
five-eighths  inch  material,  depending  upon  the  diameter  of  the  cut- 
tings to  be  planted.  The  point  should  be  an  abrupt  rather  than  a  long 
one,  since  otherwise  a  space  will  be  opened  up  too  narrow  to  permit 
the  cutting  to  reach  the  bottom,  thus  creating  an  air  space  beneath 
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the  plant.  The  rod  should  be  3  feet  long  and  bent  at  the  upper  end 
or,  even  better,  have  an  8-inch  crosspiece  welded  on  at  the  top. 
Where  the  soil  is  very  rocky  and  hard,  a  crosspiece  1  foot  from  the 
sharpened  end  will  allow  the  planter  to  force  the  rod  down  with  his 
foot.  The  only  other  equipment  necessary  for  planting  is  a  cord  on 
which  are  marked  off  the  spacing  distances. 

When  set  in  the  holes  cuttings  should  not  protrude  more  than  2 
inches  above  the  surface  of  the  ground.  In  all  cases  there  should 
be  one  or  perhaps  two  buds  near  or  above  the  surface.  As  a  gen- 
eral thing  it  is  best  to  plant  the  cuttings  in  a  vertical  position,  though 
foreign  growers  advocate  a  slanting  one,  on  the  ground  that  the 
cuttings  root  more  freely.  Experience  in  this  country,  however,  has 
failed  to  confirm  this  belief. 

The  hole  should  be  barely  large  enough  to  receive  the  cutting  and 
never  deeper  than  necessary.  After  the  cuttings  have  been  placed  in 
position  the  soil  should  be  firmly  packed  about  them  by  the  heel 
of  the  planter,  care  being  taken  not  to  bruise  or  break  them.  In  a 
soil  filled  with  springy,  undecayed  roots  packing  is  best  done  with 
a  tamper.  Planting  should  be  done  soon  after  the  holes  are  made, 
otherwise  the  latter  are  apt  to  dry  out  or  fill  up  with  loose  soil. 

SPACING. 

The  right  spacing  for  a  willow  holt  needs  to  be  carefully  con- 
sidered. Close  spacing  produces  a  better  quality  of  rod  and  insures 
greater  yields  per  acre,  especially  for  the  first  few  years.  For  any 
of  the  varieties  of  American  green  close  spacing  can  be  unreservedly 
recommended  under  all  conditions.  Once  well  established,  a  close- 
spaced  holt  will  virtually  keep  the  weeds  in  check  or  crowd  them 
out  altogether.  Under  such  conditions  little  or  no  cultivation  is  nec- 
essary, and  in  the  case  of  American  green  there  is  little  danger  that 
the  rods  will  become  stunted.  On  fertile  soils,  in  fact,  this  species, 
unless  closely  spaced,  tends  to  produce  rods  that  are  too  long,  and 
which  lack  somewhat  in  toughness.     (See  fig.  14.) 

With  ^l^e  purple  and  Lemley  varieties  close  spacing,  although  it 

Tins  o"  "T^    ^^'^^     ^'^ommended,  presents  serious  disadvantages.     Both 

1^^-     -     •        '1   ^^f  '^Tiri  ^i  f  r,    ^  years  show  a  decided  tendency 

-'^'^  •-.        Ji.     .    Lcixstic  which  is  greatly  intensified 

'i"+ii«   loose,  sandy  soil  this  tendency 

'  ijiu     •  "^o  20  years,  or  even  longer,  but 

-^^n..,.    ..nnf^^l  -ery  early  in  the  life 

ioaei^  spaced,  will  not  pro- 

^-    ..     .     ,.ir)prpccion,  making  cultiva- 

'*•  ii'     -uov    ^e  done  by  hand. 

•"»»      !•    soils  of  only 
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average  fertility  a  spacing  foi-  purple  willuw  of  6  by  30,  9  by  30, 
or  12  by  30  inches  gives  the  l»est  results  in  the  long  run.  The  shoots 
produced  with  such  spacing  are  somewhat  crooked,  but  never  badly 
branched.  Purple  willow  holts  with  this  spacing  have  maintained 
their  productivity  for  from  15  to  25  years,  while  in  closely  spaced 
holts  on  the  same  soil  the  rods  have  become  very  short  in  half  this 
time. 

The  Tjemley  and  patent  Lemley,  on  account  of  their  tendency  to 
branch  badly  when  open  spaced  and  their  ability  to  shade  the  ground 


when  clo.-iely  spaced,  should  be  closely  planted  on  all  but  the  very 
poorest  soils.  If  II  holt  of  Lemley  or  patent  Lemley  becomes  too 
crowded,  the  wuiiker  plants  will  die  out,  while  the  survivors  make  a. 
thrifty  fp'owtb.  The  same  thing  is  true,  even  to  a  greater  extent,  of 
American  green,  but  purple  willow  fails  to  thin  itself,  and  the  rods 
in  a  too  closely  spaced  holt  generally  become  stunted. 

In  the  case  of  American  green,  differences  in  width  uf  spacing 
have  very  little  vffi^ct  upon  the  length  of  rods  proihiced.     With  the 
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purple  willow,  on  the  other  hand^  a  12  by  36  inch  spacing  results 
in  the  production  of  much  longer  rods.  In  the  case  of  both  species 
the  weight  per  plant  is  proportionate  to  the  width  of  spacing.  With 
American  green  the  width  of  spacing  has  but  little  effect  upon  the 
total  yield,  but  with  purple  willow  the  yield  is  much  greater  in 
open-spaced  plots. 

The  results  of  experiments  at  Arlington  and  observations  in  the 
field  indicate  the  spacings.  shown  in  Table  5,  as  best  for  the  species 
listed. 

Tablk  '>.-  -l*ntper  sparinf/  far  h(inkei  wiUoivs  (tn  rich,  medium,  and  poor  soil. 


\'ariety. 


American  grei'Ji 
Patent  Lemley . 
Lemley  willow. 
Purple  willow . . 


Rich  son. 

Medium 
soil. 

Pocrw>iL 

Inches. 
6  by  18 
6  by  18 
Cby  18 
Cby  18 

Inches. 
6  by  18 
6  by  24 
Cby  24 
12  by  24 

Inckes. 
9byaO 
9  by  94 
9  by  24 

13  by  36 

CULTIVATION. 


The  basket  willow  unist  be  kept  fi'ee  of  weeds  from  the  start. 
The  fii'st  two  veins  form  the  critical  period  in  the  life  of  a  holt, 
since  the  yc>un<^  plants  are  not  vigorous  enough  to  keep  down  the 
weeds,  even  if  closely  spaced.  If  the  willows  are  closely  spaced,  culti- 
vation will  have  to  be  done  with  a  hoe  or,  if  carried  on  early  in  the 
sj)ring,  with  a  small  garden  cultivator.  In  open-spaced  holts  a 
horse  cultivator  can  be  used,  althou<rh  some  handw^ork  will  be 
necessarv. 

I/nless  a  grower  is  sui-e  that  he  can  ^ive  his  patch  at  least  one  hoe- 
ing in  the  spring  for  the  fii>^t  two  or  three  years,  it  is  better  to  space 
the  willows  wide  enough  to  permit  horse  cultivation,  since  a  well- 
kept  holt  widely  spaced  will  produce  much  better  than  a  close- 
spaced  holt  in  which  weeds  and  gi'ass  have  gained  a  foothold.  This 
is  especially  true  of  the  purple  willow.  In  the  case  of  American 
green,  close  spacing,  with  perhaps  a  little  cultivation  in  the  spring, 
will  suppress  the  weeds.  In  holts  which  are  not  cultivated  fre- 
quently the  roots  of  the  willows  are  near  the  surface  of  the  soil,  and 
'»e  likely  to  be  injured  when  the  holt  is  cultivated.  Cultivation 
,i>'-n1rl  T>'-  p    'm  i'   »i-u-  than  2  or  3  inches,  but  must  be  thorough. 

i/cix'ect  cultivation   arc  scarcely  noticeable  two 

»opn  given,  but  when  thoroughly  done  the  weeds 

»•   j*»*»i-  until  at  the  en(l  of  that  time.     In  a  holt 

•'       ;ass,  have  gaiucv     i  foothold,  it  is  better 

*n^er  of  s(^'l  tl^ai'    '>  chop  up  the  surface 

/r..i....     -rtf*  ihi    ,r    ,,  ^ke  root  again  if  wet 
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weather  follows.  After  a  layer  of  sod  is  removed,  the  soil  beneath 
should  be  loosened  up  somewhat,  even  at  the  expense  of  cutting  a 
few  roots.  Only  by  such  treatment  can  grasses  be  thoroughly  elimi- 
nated from  a  holt  when  once  firmly  established.  Frequent  and  regu- 
lar inspection  of  the  holt  is  necessary  to  discover  and  stamp  out  at 
once  such  pests  as  dodder,  morning  glory  vines,  and  caterpillars. 

A  NEW  SYSTEM  OF  CULTURE. 

To  insure  the  best  success  of  a  willow  holt  with  the  smallest  cost 
of  establishment  the  following  practice  is  suggested:  The  willows 
should  be  widely  spaced  at  first  to  permit  of  horse  cultivation. 
Spacing  might  be  0  by  36  inches,  or  even  12  by  36  inches,  according 
to  the  soil  and  moisture  conditions.  Horse  cultivation  can  be  given 
at  any  time  during  the  first  year,  since  the  rods  are  then  small. 
This  does  not  keep  the  holt  absolutely  free  from  weeds,  of  course, 
but  very  little  trouble  is  entailed  in  removing  the  weeds  within  the 
row  with  a  hoe.  During  the  second  year  the  holt  can  be  cultivated 
by  horse,  at  least  until  late  summer,  while  the  willows  will  produce 
enough  shade  to  keep  down  weeds  in  the  row.  In  the  spring  follow- 
ing the  second  year,  cuttings  should  be  set  between  those  already 
established  and  similarly  spaced  in  the  row.  These  later  cuttings, 
however,  must  be  5  or  6  feet  long  in  the  case  of  American  green,  and 
from  3  to  5  feet  long  in  the  case  of  purple  and  Lemley,  since  they 
compete  for  light  with  the  plants  alread}^  established.  If  the  holt 
has  been  kept  clean  up  to  this  time,  the  cost  of  cultivation  will  not 
be  large,  even  though  it  must  be  done  by  hand.  Thorough  cultiva- 
tion before  planting  the  new  sets  will  save  at  least  one  hoeing.  The 
new  sets  should  be  allowed  to  grow  for  two  seasons  before  being  cut 
back  to  the  gi'ound.  This  method  is  especially  desirable  for  a  large 
holt  in  localities  where  the  cost  of  hand  labor  is  high. 

MULCHES. 

Where  weeas  are  especially  troublesome  mulches  can  often  be 
used  to  advantage.  They  not  only  serve  to  check  the  growth  of 
weeds  but  also  prevent  the  surface  soil  from  becoming  hard  and 
difficult  to  cultivate.  At  Arlington  mulches  of  sand  and  stable 
manure  were  applied  to  sections  of  the  holt  after  the  entire  holt  had 
been  hoed.  When  the  holt  was  cultivated  for  the  second  time  very 
few  weeds  had  made  their  appearance  in  the  area  covered  with 
sand,  and  those  that  had  appeared  were  easily  removed.  Weeds 
were  more  numerous  in  the  manured  areas,  but  less  so  than  where 
there  was  no  mulch  at  all.  They  were  removed  with  comparative 
ease,  leaving  the  surface  loose  and  dry,  with  poor  chances  for  their 
further  establishment.     During  the   early  part  of  the  season   the 
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willows  which  received  the  mulch  fell  somewhat  behind  the  others 
in  height  growth.  Two  weeks  later,  however,  they  had  actually 
forged  ahead. 

Sand  mulches  can  be  placed  on  a  holt  at  a  cost  of  from  $15  to  $2a 
per  acre,  according  to  the  accessibility  of  the  ihulch.  Unless  manurefi 
are  well  rotted  there  is  a  possibility  of  carrying  to  the  holt  a  largf 
amount  of  weed  seed,  which  will  offset  the  beneficial  effects  of  the 
application. 

Mulches  also  serve  to  prevent  heaving  of  the  young  plants  during 
the  first  year  or  two  of  growth.  While  it  is  often  possible  to  push 
cuttings  back  into  the  ground,  they  are  always  slow  to  recover.  The 
Lemley  and  patent  Ijemley  are  ei?pecially  susceptible  to  this  sort  of 
injury. 

FERTIUZERS. 

The  average  willow  holt,  situated  on  bottom  land,  seldom  needs 
fertilizers.  If  willows  fail  to  produce  rods  of  sufficient  size,  it  is 
much  more  likely  to  be  due  to  poor  drainage  or  acidity  or  pooi 
physical  condition  of  the  soil  than  to  lack  of  plant  food.  Very  alka- 
line soils,  however,  should  be  heavily  manured  before  planting. 
Light,  sandy  soils  which  have  been  cropped  for  many  years  re- 
spond very  quickly  to  the  application  of  fertilizer  by  increasecl 
yields.  The  greater  portion  of  such  soils  in  the  coastal  plain  regioii 
of  New  Jersey  and  Delaware  needs  fertilizing  to  produce  basket 
willows  in  large  quantities.  Well-rotted  barnyard  manure  is  the 
most  satisfactory  material,  since  besides  its  value  as  a  plant  food  it 
improves  the  plnsittal  condition  of  the  land  and  acts  as  a  mulch  to 
keep  out  weeds  and  grass. 

The  soil  of  most  holts,  even  if  well  i)lowed,  is  usually  packed  quite 
hard  by  the  time  [)lanting  is  completed.  At  best  only  the  surface  t 
stirred  each  year  by  cultivation.  Moreover,  the  soil  of  a  holt  may  l>e 
sul)ject  to  a  period  of  drought,  and  so  become  more  or  less  baked. 
The  physical  damage  done  the  soil  each  year  is  apt  to  be  cumula- 
tive, since  there  is  little  chaiute  to  restore  it  to  the  proper  condition. 
Tn  such  cases  it  may  easily  become  sour,  a  condition  which  seriously 
affects  the  yield.  This  can  })e  remedied  l)y  the  application  of  lime. 
^^ot  more  (ban  a  ton  pei*  acre  should  be  applied  in  one  season.  Sour 
.,.\]<  .w>  *^^<()  often  llie  '•'*<^'i]t  of  poor  drainage,  which  can  be  im- 
.  »wr    \i'*\f  .i.ii  '»-  .i  tiled  drain. 

.t.*-     .^     i^--  •^  AIL  PLACES. 

II. .i.*..  .V  dying  out  in  a  willow  holt  as  a 

^'        •        '1    »nr>  or  disease.     The  pert*entage  of  loss  for 

•i  ^   »1K  however,  that  i^  '^^'  not  likelv  to  be  noticed 

h  ...   .M>         o«vip>      *  .«    o^,     ,.  ....    i^nke  themselves  evi- 
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dent.  It  may  not  be  until  the  end  of  10  or  12  years,  when  many 
holts  show  a  tendency  to  decline,  that  the  grower  realizes  that  his. 
holt  is  poorly  stocked.  Replants  made  at  this  time  are  slow  to 
become  productive.  A  cutting  establishes  itself  in  an  old  holt  much 
more  slowly  than  if  planted  on  new  ground  simultaneously  with 
the  other  cuttings.  For  this  reason  fail  places  should  be  planted  up 
each  year.  Neither  the  amount  of  material  needed  nor  the  labor 
involved  will  be  large.  The  long  2-year-old  stocks  of  the  replants 
at  the  end  of  the  second  season  furnish  the  very  best  material  for 
cuttings.  They  are  straight,  free  from  branches,  and  grow  vigor- 
ously when  planted. 

The  diflSculty  of  establishing  new  plants  in  old  holts  is  due  to  root 
crowding  and  lack  of  direct  sunlight.  To  determine  the  effect  of 
root  crowding  five  rows  of  1-foot  American  green  cuttings  were 
planted  beside  a  well-established  plot  of  American  green.  The  new 
plants  were  placed  on  the  south  side  of  the  established  ones,  and  a 
wire  stretched  along  the  edge  of  the  old  plot  to  further  eliminate 
shading.  Soil  and  moisture  conditions  being  uniform,  this  left  only 
root  crowding  to  account  for  any  differences  in  behavior  of  the  young 
plants. 

In  row  No.  1,  which  was  18  inches  from  the  old  plants,  63  per  cent 
of  the  cuttings  failed  to  survive  the  first  year.  In  row  No.  2,  which 
was  36  inches  away  from  the  established  willows,  23.5  per  cent  of 
the  plants  failed  to  survive,  indicating  the  influence  of  root  crowd- 
ing, even  with  open  sunlight,  at  this  distance.  In  the  three  other 
rows  the  loss  was  11,  12,  and  10  per  cent,  respectively,  indicating  that 
at  a  distance  of  4^  feet  or  more  the  influence  of  established  plants 
is  not  felt.  Similar  observations  in  New  Jersey  on  patent  Leniley 
and  Lemley  gave  almost  identical  results,  but  with  purple  willow 
the  influence  of  the  established  plants  is  not  evident  beyond  a  dis- 
tance of  3  feet. 

In  planting  fail  places  within  a  holt  it  can  be  assumed  that  the 
effect  of  root  crowding  will  be  practically  the  same  in  the  case  of 
each  new  plant,  and  that  differences  in  development  by  cuttings  of 
various  lengths  are  due  primarily  to  the  amount  of  shading  they 
receive.  To  determine  the  size  of  cutting  best  adapted  to  withstand 
shading,  American  green  willows  were  replanted  with  cuttings  of 
different  lengths.  This  willow  was  selected  because  its  dense  foliage 
makes  it  more  difficult  to  replant  than  any  other  species.  Fail  places 
in  a  large  holt,  set  out  in  1904,  were  planted  with  1,  3,  5,  and  7  foot 
cuttings.  The  1  and  3  foot  cuttings  were  planted  10  inches  deep,  and 
the  5  and  7  foot  cuttings  from  14  to  15  inches  deep.  In  all  cases 
selected  material  was  used. 

The  5-foot  and  7-foot  cuttings  established  themselves  very  suc- 
cessfully, but  the  3-foot  cuttings  did  not  do  so  well.     The  1-foot 
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cuttings  failed  completely.  The  7-foot  cuttings  made  a  better  growth 
than  the  5-foot  ones,  but  the  difference  was  not  enough  to  justify 
their  use,  except  under  the  most  unfavorable  conditions,  since  they 
are  subject  to  injury  by  wind-shaking,  especially  on  sandy  soils. 
Longer  cuttings  have  from  three  to  five  times  as  much  leaf  surface 
as  1-foot  cuttings,  which,  with  their  greater  height,  form  their 
superiority. 

Replants  should  be  set  out  as  soon  as  the  holt  is  cut,  in  order  to 
give  them  an  early  start.  Replanting  late  in  the  spring  is  apt  to 
result  in  almost  total  failure.  If  the  new  cuttings  are  planted  after 
they  have  put  out  leaves,  it  is  better  to  pull  these  off  and  allow  others 
to  take  their  place  when  the  plants  become  rooted.  The  replants 
should  be  allowed  to  grow  two  years  before  cutting.  Rods  cut  from 
8  to  10  inches  above  ground  after  one  season's  growth  produce 
thriftier  plants  the  second  year,  but  the  high  stool  resulting  from 
this  practice  is  very  undesirable.  If  the  replants  are  left  two  years, 
and  are  very  numerous,  it  is  best  to  cut  them  back  to  the  original 
size  the  second  season;  otherwise  they  may  actually  shade  the  old, 
established  plants. 

HARVESTING  THE  CROP. 

WHEN  TO  CUT. 

The  time  for  cutting  willows  will  be  governed  largely  by  the  size 
of  the  holt  and  the  amount  of  labor  available.  One  thing  to  be 
borne  in  mind,  however,  is  that  the  cutting  should  be  finished  before 
the  buds  begin  to  swell.  Cutting  late  in  the  spring  after  growth 
has  started  almost  invariably  results  in  decreasing  the  vitality  of  the 
stools  and  consequently  the  size  of  the  succeeding  crop.  It  also 
retards  the  new  growth,  since  sprout  buds  do  not  form,  as  a  rule, 
until  after  the  cutting  is  done.  Willow  rods  that  are  to  be  steam 
peeled  may  be  cut  from  the  holt  as  soon  as  the  leaves  fall  and  the 
wood  has  matured.  Rods  which  are  to  be  sap  peeled  or  used  for 
cuttings  should  not  be  cut  from  the  holt,  as  a  rule,  until  December  or 
-Tanuary,  unless  storage  facilities  are  available.  Cutting  shoots  before 
r>ev  ar^  fully  jnofnT^  'pti^1«  ^o  mnkp  them  soft  and  brittle. 

■  "•:        Mr  vc  from  thc  holt  is  the  ordinary 

• "     .      ■»  'V    -.>^es  a^^d  sizes  (figs.  15,  16, 

i^  -'^  ^^ti     <»r^e  and  small  rods 

•  '  l^st.    The  bulge 
>  i  firm  grip.    In 
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cutting  exceptionally  large  rods  a  leather  thong  attached  to  the 
handle  and  fitting  over  the  hand  or  around  the  wrist  will  make  cut- 
ting easier.  Pruning  shears,  either  small  or  large,  are  scarcely  prac- 
ticable for  cutting  willows  where  a  quantity  of 
rods  is  to  be  handled,  since  their  operation  con- 
sumes from  one-third  to  one-half  more  time  than 
cutting  with  a  hook  knife.  Where  the  holt  is  so 
small  that  the  time  element  need  not  be  considered, 
pruners  may  be  used  to  advantage,  since  they  make 
it  possible  to  cut  the  rods  very  close  to  the  stool. 
Another  case  in  which  pruners  are  useful  is  with 
young  plants  which  have  been  exposed  to  heaving 
during  winter  or  which  are  being  cut  when  the 
ground  is  soft.  Under  such  conditions  the  upward 
stroke  of  the  knife  is  likely  to  loosen  the  plant  or 
actually  to  lift  it  from  the  ground.   • 

The  use  of  a  scythe,  brush  hook,  or  hay  or  corn 
cutter  is  not  advisable,  since  they  leave  the  stools  in 
a  ragged  condition  and,  as  a  l4lle,  several  inches 
too  high.  ^  •' 

HEIGHT  OF  STOOLS. 

0 

Stools  should  be  cut  as  low  as  possible.    'Where 

cutting  is  reasonably  low,  and  the  new  growth  is 

from  the  juncture  of  the  shoot  and  the  stool,  the 

stump  of  the  old  shoot  dies  back,  while  the  height  of  the  stool  is 

not  appreciably  increased.    New  growth  from  the  collar  ig  straighter 

than  that  from 
stumps  of  old 
shoots,  since  the  lat- 
ter are  really  lateral 
branches  which  must 
turn  upward.  Long 
sprout  stumps  are 
likely  to  have  one  or 
more  lateral  buds 
from  which  branches 
are  sent  out.  The 
bases  are  thus  kept 
alive,  and  the 
height  of  the  stool 
much  increased. 


Fio.  15. — Knife  for 
cutting  willows. 


Fig.  16. — Otlier  forms  of  cutting  Icnives. 


Low-cut  stools  also  offer  the  least  chance  for  mechanical  injury  or 
disease. 
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r  OF  CUTTINfl. 


If  the  labor  is  carefully  handled  the  cost  of  cutting  rods  from  the 
holt  can  be  kept  within  reasonable  limits.  Carelessness  in  this  opera- 
tion means  a  serious  inroad  upon  the  profits  in  willow  growing. 

The  lowest  cost  figure  for  cutting  on  a  large  scale  is  probably  that 
prevailing  on  a  45-acre  holt  in  Michigan,  where  it  amounts  to  $10  per 
acre.  This  small  cost  is  made  possible  by  the  fact  that  the  holt  has 
a  low  yield,  and  is  largely  of  purple  willows.  At  Arlington  it  costs 
$7.68  per  ton  to  cut  purple  willows.  The  average  per  acre  yield  in 
the  Michigan  holt  is  under  2  tons,  so  the  cost  of  cutting  per  ton  there 
is  probably  somewhere  between  $5  and  $7.  It  is  doubtful  whether 
willows  can  be  cut  for  less  than  $5  per  ton  green  weight. 
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BUNDLING  AND  PITTING. 

"Id  not  be  left  on  the  ground  for  any  length  of  time  after 

-ip^'n'ly  if  the  weather  is  dry  and  warm.     They  should 

■      uing  to  size  and  shape,     i^traight  rods  are  easier  to 

^  '--"^  in  larger  bundl"*       lods  which  curve  sharply 


<;flicult  to  ix."'!.. 


;  it  is  essential  to  keep 

f'?lit]y  in  small  bundles. 

i»ed  for  tying.    For  a 

^jort  "in  tie  up  a  bundle 

ban  with  twine. 
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After  the  leaves  come  out  in  the  spring  it  is  necessary  to  keep  the 
cut  willows  in  water  until  they  are  peeled.  If  out  of  water  even  for 
a  day  or  two  they  die,  and  the  bark  can  not  be  removed.  A  pit 
should  be  provided  in  which  the  water  is  of  uniform  depth  and 
fluctuates  as  little  as  possible.  The  water  in  the  pit  should  only  be 
deep  enough  to  be  sure  that  the  ends  of  all  the  rods  are  submerged. 
It  is  best  to  place  the  rods  in  a  vertical  position  in  the  pit,  for  if  they 
are  allowed  to  lean,  the  butts  on  one  side  of  the  bundle  are  lifted 
and  may  be  exposed  to  the  air.  Bundles  pitted  upright  soon  settle 
into  the  soft  bottom  of  the  pit,  and  after  the  rootlets  have  started 
there  is  little  danger  of  their  being  overthrown  by  wind.  It  is  a  good 
plan  to  drop  the  bundle  on  the  end  several  times  before  pitting  in 
order  to  even  up  the  butts  (fig.  18). 

The  location  of  the  pit  will  depend,  of  course,  upon  the  available 
supply  of  water,  but  an  effort  should  be  made  to  have  it  where  the 
willows  will  be  protected  from  the  wind  and  near  a  spot  where  peel- 
ing can  be  conveniently  done.  Provision  should  be  made  against  the 
pit  filling  up  to  an  undesirable  depth  during  a  freshet.  If  there  is  no 
running  water  near  the  holt,  the  surface  run-off  can  often  be  used. 

A  shallow  pit  fed  by  a  reservoir  or  pond  is  better  than  a  deep  one 
which  fills  up  during  a  rain.  A  reservoir  for  a  pit  can  often  be 
made  by  merely  throwing  up  a  low  bank  of  earth  across  a  depression 
located  somewhere  above  the  pit.  The  water  can  then  be  let  into  the 
pit  as  needed.  Deep  mud  or  slime  at  the  bottom  of  the  pit  should 
be  avoided,  since  it  discolors  the  base  of  the  rods,  although  these 
portions  under  water  are  always  somewhat  discolored.  It  is  seldom 
a  good  plan  to  pit  rods  in  running  streams,  since  it  is  hard  to  obtain 
a  uniform  depth  of  water,  and  there  is  always  danger  of  the  rods 
being  carried  away  by  freshets. 

PEEUNG. 

Hand  peeling  is  done  by  drawing  the  rods  between  two  steel 
plates  or  bars  which  have  spring  enough  to  break  the  bark,  but  not 
enough  to  crush  the  wood.  These  are  made  in  a  variety  of  forms, 
several  of  which  are  show  a  in  figure  19.  The  one  shown  in  figure 
19,  A,  is  easily  made  and  gives  good  service.  Figure  19,  C,  shows  a 
very  effective  brake  for  peeling  the  Lemley  willows  which  can  be 
made  from  a  wagon  spring. 

Peeling  presents  the  most  diflScult  problem  in  basket-willow  cul- 
ture in  America,  since  it  is  always  hard  to  secure  labor  at  a  cost 
which  will  allow  a  profit  to  the  grower.  At  times  it  is  almost  im- 
possible to  get  the  necessary  labor  at  any  price.  This  condition  has 
been  responsible  for  the  abandonment  of  many  willow  holts.  The 
actual  difficulties  of  peeling  are  comparatively  few;  it  is  the  high  cost 
of  hand  labor  and  the  difficulty  of  securing  it  which  handicaps  the 
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willow  grower.  What  is  needed  is  a  peeling  machine  to  cost  not 
over  a  hundred  dollars.  Several  good  machines  have,  in  fact,  been 
designed,  but  those  so  far  manufactured  are,  perhaps  with  one  ex- 
ception, very  large  and  cumbersome,  and  can  not  be  sold  for  less 


■  111. 11.    .u.:her  tlia- 
er  will  bring  at  k 


.    i&signed,  moreover, 

'  I'lws,  which  seems 

....a  more  per  pound 

"iiB  use  of  the  pres- 
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ent  machines  by  the  average  willow  grower  could  be  likened  to  the 
use  of  a  large  power  com  sheller  by  farmers  who  raise  only  a  few 
bushels  per  year.  The  basket-willow  industry  calls  for  a  machine  to 
parallel  the  small  hand  corn  sheller  now  found  on  every  farm  where 
corn  is  a  minor  crop.  A  successful  peeling  machine  of  the  kind  de- 
scribed should  have  a  large  sale.  Its  appearance  on  the  market 
would  give  a  stimulus  to  willow  growing,  while  every  farmer  with  a 
willow  patch  could  be  sure  that  it  would  repay  him  for  the  time  be- 
stowed upon  it.  Willow  growing  would  then  become  a  common  prac- 
tice rather  than  the  specialty  of  a  few. 


\// 


fVl 


\^ 
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Fig.  19. — Hand  peeling  devices. 


It  is  unfortunate  that  steam  peeling  is  so  much  practiced  in  this 
country.  It  tends  not  only  to  put  the  bulk  of  American-grown  rods 
into  the  second  class,  but,  through  the  necessary  centralization  which 
the  practice  entails,  control  of  the  willow  industry  in  certain  local- 
ities has  come  into  the  hands  of  a  few  dealers  and  out  of  those  of 
the  small  grower  and  basket  maker. 

DRYING,  DRAFTING,  AND  BUNDUNG. 

Peeled  willow  rods  should  be  thoroughly  dried  before  bundling. 
One  or  two  days  in  the  hot  sun  will  suffice  for  this,  if  the  rods  are 
well  spread  out  on  racks.     They  should  be  kept  out  of  the  rain,  and 
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covered  at  night  to  protect  them  from  the  dew.  Otherwise  they  lose 
their  whiteness. 

Rods  are  often  drafted,  or  sorted,  as  soon  as  they  are  cut  from  the 
holt,  but  it  is  better  if  they  are  fairly  uniform  in  size  to  sort  tliem 
while  peeling.  "With  a  little  practice  a  peeler  can  divide  the  rods 
into  several  piles,  according  to  size,  without  the  expenditure  of  extra 
time  and  with  very  little  additional  labor.     (Figs.  20  and  21.) 

Where  there  are  a.  large  number  of  rods,  bundling  should  be  done 
by  n  machine.  (Fig.  22.)  Willows  well  sorted  and  bundled  aremuch 
more  salable  than  those  which  have  been  poorly  prepared  for  the 
market.  Rods  which  have  a  decided  curve  at  the  base,  lika  the 
Lemley,  should  be  bound  with  the  ends  pointing  uniformly  in  one 


direction.     This  re.suUs  in  n  much  neater  and  more  compact  bundle, 
"ud  -ilso  penuits  of  better  stacbing. 

">F^"IRNS  FROM  WILLOW  GROWING. 

<  <  ,';M.!iiilisliing  and  preparing  a  basket- willow  holt  varies 

■  ■    ■     -      ■     ''"n  in  the  case  of  the  ordinary  farm  crop;  consequently 
■  •  '''■   ■  iriatioii  in  the  net  returns  per  acre.     The  one 

■.         ■  ■    '■■     n  wilKiw  <r'-'"''"cr  i^  that  a  poorly  managed 

■  ■.     ,iii....ed.  will  no*      ,,    -vhile  a  well-managed  holt, 

■■     ■■"         •-  V  .Mo  eon-lit Ini,      ..1     -mm  a  godd  profit.     Wil- 

..rt'i.,     .„„,,.,,i  ,,      ..,ct  knowledge,  and  for 

"■      ■vi""f"- !ir-    i-i"-'n"  higher  than  for 
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the  experienced  groner.    The  following  tables  show  the  average 
returns  from  steam-peeled  purple  willows  and  sap-peeled  American 


Fio.  22. — BundllDg 


green  willows.     In  arriving  at  the  figures  given,  average  conditions 
of  soil  and  moisture  were  assumed.     It  was  also  assumed  that  the 
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holts  are  moderately  well  managed.  While  the  cost  figures  may  be 
too  high  for  some  individual  holts,  they  represent  the  costs  that  an 
average  grower  will  have  to  meet. 

Table  6. — Rcturnft  from  Htram-pceled  purple  willows,  spaced  12  by  S6  inchcu. 

land  valued  of  .^35  per  acre, 

FIRST  YEAR. 


Expenses. 


Preparation  of  land 

C-ost  of  sets 

Planting 

Cultivation  (horse) 

Cutting,  at  %5  per  ton 

Interest  on  land,  cash  investment,  and  taxes 


Returns. 


Sale  of  green  rods,  1  ton,  at  S20 laoiOO 

Expenses i     iS.M 


43.35  !   Netloss '     23..V. 


SECOND  YEAR. 


Cultivation $6. 00 

Replanting  fail  places L  50 

Cutting,  at  $5  per  ton 12. 50 

Interest,  taxes,  etc 3. 25 


23.25 


Sale  of  green  rods,  2|  tons,  at  S20. 
Expenses 


isaoo 

23.  £i 


Net  profit 


26.70 


THIRD  YEAR. 


Cultivation 

Replanting  fail  places. 
Cutting  at  %5  per  ton . 

Spraying 

Interest,  taxes,  etc. . . 


18.00 
.75 

20.00 
5.00 
2.10 


Sale  of  green  rods,  4  tons,  at  S20 


ssaoo 


Expenses \     35. 85 


35.  S5      Net  profit. 


FOURTH  TO  FIFTEENTH  YEAR. 


44.15 


Cultivation 112. 00     Dry  peeled  rods.  5,333  pounds,  at  6  oentt . .;  f319.W 


Replanting 1.50      -\nnua I  expense. 

Cutting 40. 00 

Peeling 133. 32 

Drafting 24. 00 

Spraying 5. 00 

Interest,  taxes,  etc 2. 10 


217. « 


217.92 


Annual  net  profit. 


102.06 


The  net  profit  for  15  years  would  then  be  $1,295.31  or  an  average 
annual  net  profit  of  $84.82  per  acre  per  year. 


«  nf  1- 


'^^'turnx  from  soihperled  A^wrivan  fjreen  icillows,  spaced  9  Uy  20 
.,/>i.^M   -..#*/.'»»r«  inn-f'h'i'  "i    /••>/?  valued  at  $35  per  acre. 


Ko  1    I  xr</\R. 


ost  o 
laiiti.., 
ultivat  ,. 
utling.  nt  «». , 
oeling,  2i  ceni 
Jniftini?,  at  ti  > 


'  vV,^;;^ 

Returns. 

$12.00 
52.50 

A«ipounda,at6o«H»... 

lOOiOO 

12.50 

15.00 

7.  .SO 

25.00 

1.50 

7.  .55 

•in 
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SECOND  YEAR. 


Cultivation 

Replanting 

Cutting,  at  S5  per  ton 

Peelini;.  at  2|  cents  per  pound,  dry  rods 

Drafting 

Interest,  taxes,  etc 


$15.00 

1.50 

22.50 

75.00 

13.50 

5.92 

133.42 

Dry  peeled  rods,  3,000  pounds,  at  6  cents. 
Expenses 


Net  profit. 


$180.00 
133.42 


4G.r)0 


THIRD  YEAR. 


Cultivation 

Replanting , 

Cutting 

Peeling 

Drafting 

Spraying 

Interest,  taxes,  etc. 


$12.00 

1.50  1 

40.00  1 

133.32 

24.00 

5.00 

3.60 

219.42 

Dry  peeled  rods,  5,333  pounds,  at  6  cents 
Expenses , 


$319. 98 
219.42 


Net  profit ;    100.56 


From  the  fourth  to  the  twentieth  year  of  the  holt  the  average  an- 
nual net  profit  should  be  $100.56.  The  average  annual  net  profit  per 
acre  for  the  20  years  is,  therefore,  $89. 

MARKETS  AND  MANUFACTURE.! 

In  Europe  every  grade  of  basket,  from  the  finest  to  the  coarsest,  is 
made  of  willow.  The  heaviest  farm  baskets  and  receptacles  for 
handling  rough  merchandise  are  made  out  of  unpeeled  rods,  while 
peeled  rods  go  into  market,  clothes,  and  fruit  baskets,  furniture, 
hampers,  and  trunks.  In  Europe,  too,  the  finest  examples  of  split 
willow  ware  have  been  developed. 

In  America  the  market  has  a  different  aspect.  A  large  number 
of  baskets  are  made  of  wood,  some  of  woven  pine,  oak,  ash,  and  ehn 
strips;  others  from  broad  veneers  laid  together  at  the  bottom  and 
fastened  at  the  rim  by  a  strip.  Wood  goes  into  market,  clothes,  and 
laundry  baskets,  and  willow  is  forced  to  be  content  with  a  limited 
share  of  the  general  trade.  Reed  and  rattan,  too,  have  a  permanent 
place  in  the  American  market. 

Though  willow  is  less  easy  to  work  than  rattan,  its  durability, 
lightness,  and  beautiful  color  have  brought  it  into  favor  with  manu- 
facturers of  furniture,  several  of  whom  have  given  up  rattan  en- 
tirely in  favor  of  willow.  To-day  there  is  a  steady  demand  for 
willow  furniture,  where  light,  attractive,  and  durable  goods  are 
desired  (fig.  23). 

The  willow-furniture  industry  in  America  is  centered  in  New  York, 
Boston,  and  Rochester.  Small  concerns  are  located  in  other  places, 
but  most  of  the  wholesale  supplies  come  from  large  houses  in  the 
three  cities  named.  The  extension  of  the  industry  is  limited  not  so 
much  by  the  lack  of  raw  material,  though  in  some  cases  there  is  such 
a  lack,  as  by  the  scarcity  of  skilled  workmen.    At  present  all  manu- 


»  Revision  of  material  contained  in  Forest  Service  Bulletin  46,  "  The  Basket  Willow," 
by  W.  F.  Hubbard. 


32 


FARMERS     BULLETIN  622. 


facturers  use  far  more  imported  willow  than  they  do  Americw, 
because  the  imported  willow  rods  are  better  sorted  and  easier  to  get 
in  small  sizes.  The  average  American  grower  does  not  seem  to  ap- 
preciate the  value  of  small  stock,  which  is  more  difficult  to  peel,  and 
consequently  more  expensive  to  produce. 

Imported  willow  rods  sell,  on  an  average,  for  about  7  cents  per 
pound.  The  best  quality  of  American-grown  willow  comes  in  four 
sizes  and  sells  at  from  5  to  7  cents  a  pound.  The  smallest  size  is  hard 
to  get,  and  tlie  other  sizes  are  seldom  well  sorted.     The  Americtn- 


ivillow  is  regarded  favorably  by  fiiniitiire  makers,  and  what- 
,,...f  ■  ,„c-  'i.Bi-  iH-iy  have  can  be  removed  by  greater  care  in  oul- 
,it,....ii.t^  ..le  rods  for  the  market. 

-     — rs  of  high-grade  willow  basket  ware  (fig.  24)  are  gen- 

n.'    ,1  n-.,  <ni-ger  cities  throughout  the  North  and  in  the 

1^.       I  iidrn  nrp  "ii^o  several  establishments  in  San 

'■■■  I     ■      5outh  basket  makers  are  found 

*    1   .   ..  ...v  ■•-.  .>      .ml   New  Orleans,     Practically  no 

-  :■■■  -v     i"ir"ifflr*->rers  to  compete  with 
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In  the  East  both  foreign  and  domestic  willows  are  used.  Even  in 
this  section,  however,  the  manufacturers  say  that  they  would  use 
more  American-grown  willows  if  they  could  get  them,  since  they  are 
heavier  and  more  durable  than  the  French.  All  willow  used  for  fine 
baskets  and  for  furniture  must  be  a  brilliant  white,  and  for  this 
reason  only  sap-peeled  rods  are  considered.  In  the  Middle  West  and 
West  transportation  costs  increase  the  price  of  foreign-grown  willows 
and  limit  their  use.  All  the  manufacturers  seem  to  prefer  the 
American -grown  willow  if  it  can  be  obtained. 

Upon  the  manufacturer  of  low-grade  basket  ware  falls  the  burden 
of  the  competiticai  with  wooden  baskets  and  with  cheap  willow  prod- 


Fic.  24.— Hlgb -grade  wIIIot* 


nets  imported  from  Europe.  The  manufacture  of  low-grade  baskets 
is  centered  in  western  New  York  and  in  the  larger  cities  throughout 
the  country.  The  basket-willow  industry  about  Syracuse,  Roches- 
ter, and  other  points  in  western  Xew  York  differs  from  that  in  any 
other  part  of  America,  more  nearly  approaching  the  industry  in 
certain  sections  of  Europe.  It  is  carried  on  in  the  midst  of  an  im- 
portant willow-growing  district,  and  is  mainly  in  the  hands  of  a 
few  large  dealers  who  buy  the  willows  and  give  them  out  to  basket 
makers.  These  latter  work  at  home,  receiving  a  specified  sum  per 
dozen  for  the  baskets,  according  to  the  size-  The  willows  are  steam 
{>eeled,  a  process  which  turns  the  rods  a  red-brown  color  and  ruins 
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them  for  all  fine  work.  Besides  the  industry  in  western  New  York, 
willow-basket  makers  are  scattered  through  the  country  districts  of 
Pennsylvania  and  the  middle  western  States  as  far  as  the  Mississippi 
Conditions  are  very  much  the  same  as  those  iri'New  York,  though, 
as  a  rule,  sap-peeled  willows  are  used. 

SUGGESTIONS  FOR  BASKET  MAKERS. 

In  Europe  basket  ware  is  used  for  many  purposes  practically 
unknown  in  this  country.  In  bakeries  and  dairies,  on  the  Continent 
and  in  England,  eggs,  buns,  rolls,  etc.,  are  displayed  in  very  deli- 
cately woven,  shallow  baskets  of  the  best  quality,  which  add  a  real 
attractiveness  to  the  store.  Grocers  often  use  willow  hampers  for 
dried  fruits,  nuts,  etc.  Such  hampers  are  made  with  one  side  higher 
than  the  opposite  one,  so  that  the  wares  can  be  better  seen.  The 
hamper  is  set  on  short  feet. 

In  England  great  quantities  of  split  basket  ware  are  used.  Screen 
doors  and  even  office  window  screens  are  beautifully  fashioned  in 
willow,  and  even  hotel  washstand  splashers  are  made  of  willow. 
Small  mats  for  hot  dishes  at  table  are  also  made  of  split  willow,  as 
are  also  very  dainty  bread  baskets.  A  half-bushel  basket  is  made  in 
England  and  Holland  which  is  singularly  durable  for  its  weight. 
The  bottom  is  arched,  giving  the  whole  basket  great  strength.  Nur- 
serymen ship  their  trees  in  baskets  of  unpeeled  willowy  the  uprights 
of  which  project  and  are*  tied  over  the  top  of  the  plant  for  its  pro- 
tection. A  very  beautiful  and  light  basket  is  made  in.Qei^iiany,  with 
the  lines  formed  simply  of  uprights,  strengthened  with  one  oi;*  two 
lines  of  weaving. 

In  England  commercial  travelers*  sample  boxes  are  made  of 
willow,  the  corners  and  edges  being  bound  with  rawhide,  l^ese 
boxes  or  trunks  are  very  light,  and  will  stand  almost  any  kind  of 
usage.  Parcel  trunks  on  the  English  railways  are  almost  always  of 
willow,  and  seem  to  give  the  best  service.  Willow  trunks  "And  ham- 
pers are  a  feature  of  railway  traffic,  and  their  use,  especially  in  sub- 
urban service.  mi<rht  become  more  general"  in  this  country. 

EXPERIMENTAL  PLOTS. 

Very  little  attention  has  been  given  in  America  to  keeping  up  the 

liiality  of  the  willow  stock,  though  the  basket  willow  to-day  is  the 

•esult  f'^  i»  long  selection.     More  growers  of  willows  on  a  large  scale 

-ho"V     .  lintaiu  an  experimental  holt,  in  which  new  varieties  can  be 

and  selections  from  the  heaviest-yielding  and  best-formed 

"'^       '-^d  as  planting  stock.     Reproducing  willows  by  seedlings 

npvpase  the  vigor  of  the  plants,  and  experiments  in  this 

MM   )e  carried  on.     Such  experimental  work  breaks  up  a 

iCt  "^Uows  v^^'^  s^'  "'al  groups  of  individuals  with  similar 

.^n^  I     ,.,   .,niav\i^i         V.  -i    -orni  a  basi^  W  still  further  selection. 

.1,,  v^— .V.  ^H.NMBXT  FBINTI2fO  OFTICS :  1W4 


U.S.DEPARTMENT  OF  AGRICULTURE 

MIERS'BIJLLETI 

623 


ConUibulioD  liom  die  Buihd  ol  Animal  Imluilij,  A.  D.  Melrio.  Chi 
J«aauy  16,  1915. 


ICE  HOUSES  AND  THE  USE  OF  ICE  ON  THE  DAIRY 
FARM. 


INTRODUCTION. 

The  principles  involved  in  the  proper  care  of  milk  and  cream  are 
very  simple  and  easily  understood.  Notwithstanding  this  fact,  much 
of  the  product  delivered  to  creameries  is  improperly  cared  for  and 
therefore  is  imfit  to  be  made  into  butter.  One  of  the  most  common 
causes  of  poor  quality  of  butter  is  the  lack  of  inunediate,  thorough 
cooling  of  the  cream  after  separation.  The  Dairy  Division  has  made 
a  careful  investigation  of  conditions  existing  on  a  large  number  of 
dairy  farms  where  first-class  cream  is  produced,  and  the  data  ob' 
tained  show  that,  if  properly  cooled,  cream  of  the  best  grade  can  be 
produced  with  but  little  extra  labor  or  expense. 

Dairymen  in  certain  parts  of  New  England  ai-e  delivering  practi- 
cally all  their  product  to  the  creameries  while  sweet,  although  the 
cream  is  often  held  on  the  farm  from  one  to  four  days  in  summer 
and  from  one  to  seven  days  in  winter.  After  it  reaches  the  creamery 
it  is  pasteurized  and  shipped  a  distance  of  from  50  to  300  miles,  where 
it  is  sold  in  the  form  of  sweet  cream.  These  results  are  accomplished 
by  the  liberal  use  of  ice,  nearly  every  farmer  having  stored  large 
quantities  in  the  winter  for  use  in  cooling  milk  and  cream  the  follow- 
ing summer.  These  dairymen  realize  the  importance  of  the  use  of 
ice  and  provide  themselves  with  a  suitable  supply.  They  have  fol- 
lowed this  practice  for  several  years,  and  most  of  them  have  provided 
a  convenient  source  of  supply,  suitable  houses  for  storing,  and  ice- 
water  tanks  for  the  immediate  cooling  of  the  milk  or  cream. 

The  expense  connected  with  the  liberal  use  of  ice  in  this  respect  is 
so  small  and  the  results  so  satisfactory  that  the  following  data  have 
been  compiled  for  the  consideration  and  benefit  of  those  interested 

Note.— The  use  of  ice  on  tli<>  dniry  fnrni  for  tbe  kppping  of  milk  and  cream  In  the  beat 
adlUon  b  discussed  In  thlR  bulletin.  Plaos  aud  spcclflcatlODS  for  Ice 
'D.    Tho  bulletin  Is  appllcnble  to  daliy  sectloDS  where  natural  Ice  la  obtain- 
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in  dairying  who  have  not  had  the  opportunity  to  observe  the  advan- 
tages and  profits  to  be  derived  from  the  use  of  ice  on  the  farm.  The 
variety  of  conditions  shown  and  described  in  this  paper  will  undoubt- 
edly make  it  possible  for  the  average  dairyman  in  those  States  where 
natural  ice  is  produced  to  select  some  plan  or  style  that  will  meet  his 
requirements  at  a  reasonable  cost. 

COOLING  MILK  AND  CREAM  ON  THE  FARM. 

Some  creameries  accept  any  kind  of  cream  without  regard  to  its 
condition  when  delivered,  and  they  usually  pay  the  same  price  for 
all  grades  of  cream.  In  some  dairy  sections  noted  for  the  high 
quality  of  butter  produced,  the  operators  of  creameries  have  found 
that  in  order  to  get  the  highest  market  price  for  their  butter  it 
is  necessary  to  demand  a  good,  clean,  raw  product,  and  they  are 
now  grading  all  cream  and  paying  on  a  quality  basis.  As  a  result 
the  producers  are  studying  the  situation  more  closely,  as  they  realize 
that  they  must  provide  better  facilities  in  caring  for  their  product. 
Many  creamery  patrons  who  deliver  sweet  cream  object  to  having  it 
mixed  with  cream  of  inferior  grades,  so  they  find  it  to  their  ad- 
vantage to  deliver  the  product  in  individual  cans. 

During  the  summer  months  it  is  seldom  possible  to  find  ordinary 
well  water  which  will  cool  milk  and  cream  even  to  as  low  a  tem- 
perature as  50°  F.  It  is  apparent,  then,  that  some  form  of  special 
cooling  should  be  provided  for  this  purpose;  and  as  the  natural  cool- 
ing mediums  are  air  and  water,  their  capacities  for  absorbing  heat 
will  be  compared. 

The  temperature  of  the  air  is  usually  too  high  for  cooling  milk 
and  cream;  consequently  it  becomes  necessary  to  lower  its  tempera- 
ture by  bringing  it  into  contact  with  some  body  colder  than  itself. 
Ice  is  generally  used  for  this  purpose  on  the  farm.  There  are,  how- 
ever, the  disadvantages  that  the  circulation  of  the  air  is  very  slow 
and  that  its  capacity  for  absorbing  heat  is  very  small.  The  specific 
heat  of  air  is  only  0.0177  per  cubic  foot;  hence  53.6  cubic  feet  rising 
1"  in  teinpeiatnre  are  I'ecjuired  to  absorb  sufficient  heat  to  lower 
T  pound  of  milk  1"^. 

The  air.  of  course,  must  be  brought  in  contact  with  the  surface  of 
h"  -ins  con^^'^ining  the  milk,  and  unless  provision  is  made  for  forc- 
I..         -^1    *er)i      v'^'    ^1'*  cans  the  cooling  will  depend  chiefly  on  the 

,..     .  ,iir]    \  brought  about  by  the  difference  in  tem- 

i'l     '       • uativelv    ^'uni  air  near  the  cans  and  the 

'  '.  ine  air    •     iirect  contact  with  the  cans  is 

'le  col'  Tx  contact  with  the  ice  falls: 

'..      -  ■        »•/  il.><^   ..      legends   upon  the  difference  in 

.''      ''  -i.v.  '  ••"■•      -l  p^T*   'in/-    ic    his  difference  in 
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When  a  can  of  milk  is  set  into  a  tank  of  water  to  cool,  the  cii-cula- 
tion  is  on  the  same  principle  as  that  of  air,  but  the  natural  circulation 
of  water  takes  place  at  an  even  slower  rate  than  that  of  air,  "Water 
being  one  of  the  hardest  of  all  substances  to  heat,  its  si>ecific  heat  is 
taken  as  unity.  Therefore,  the  specific  heat  of  other  substance  is 
iisiially  less  than  1,  As  the  specific  heat  of  water  is  taken  at  1,  the 
raising  of  the  temperature  of  O.OI02  cubic  foot,  or  0.95  of  a  pound, 
of  water  1°  will  lower  the  temperature  of  1  ppiind  of  milk  1°.  In 
other  words,  1  cubic  foot  of  water  rising  1°  will  absorb  as  much  heat 
as  3,520  cubic  feet  of  air  for  the  same  rise  in  temperature. 

The  time  required  to  cool  milk  by  placing  the  cans  in  moving  water 
is  less  than  when  the  water  remains  still,  and  the  difference  between 
the  time  required  in  cooling  when  the  cans  are  placed  in  moving 


water  and  in  still  air  and  moving  air  is  even  greater.  Taking  1  aa 
the  time  required  to  cool  milk  in  moving  water  through  a  given 
range,  the  time  i-equired  for  the  same  operation  when  the  cooling  is 
brought  about  by  placing  the  containers  in  still  water,  in  still  air. 
and  in  moving  air  is  1 : 1.2,  1 : 1.5,  and  1 : 3,  respectively.  By  moving 
air  is  meant  an  air  blast  from  a  fan,  and  the  time  of  cooling  will  vary 
with  the  velocity  of  the  air.  The  initial  temperatures  of  the  air  and 
water  are  assumed  to  be  the  same.  In  either  case  if  the  milk  ia 
agitated  the  cooling  goes  on  much  faster.' 

Unless  good  insulation  is  used  and  precautions  are  taken,  it  is  not 
jirobable  that  the  air  in  an  ice-cooled  refrigerator  will  remain  much 
l>elow  50"  F.     On  the  other  linnd,  it  ajipears  that  the  tenipcr.iture 
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of  water  in  which  the  ice  is  constantly  floated  will  usually  remain  »s 
low  as  40°  F.,  and  in  many  cases  lower. 

For  the  purpose  of  securing  information  from  actual  conditions, 
ice-water  tanks  of  many  different  kinds  and  shapes,  some  with  and 
some  without  insulation  and  tight-fitting  covers,  were  examined  on 
more  than  GO  farms.  The  average  temperature  of  milk  and  cream 
which  was  held  in  these  tanks  was  about  40°  F.,  and  in  each  instance 
the  cream  was  sweet.  The  cost  of  these  ice-water  tanks  varied  from 
$5  to  $20,  depending  on  the  size  and  whether  the  tank  was  made  or 
was  purchased  from  some  supply  house.    There  are  very  few  farmers 


ineiycQalvc  conccele  Ice.i 


who  can  not  afford  to  provide  themselves  with  some  form  of  ice- 

«ater  t«nk  which  will  conform  to  their  own  ideas  and  the  local  con- 

litions. 

A  great  many  different  styles  of  tanks  are  in  use.    Figure  1  shows 

1  ^r  ,.'  ■..-.  ..-..1^,.  tank  which  has  proved  satisfactory.    This  style 

>■■-  J^n  walls  and  is  lined  with  galvanized  iron.     It  is 

■  ,-      -    ■  "     >(>  air  ai)aces  and  two  covers.    With  a  little  time, 

■>■-..      ■        •■    .        ■    ,ii  ii  fi"k  cfi"  h"  made  on  almost  any  farm.    A 

-li  i'  ..I  .    <    -l>'■^  1  tank  will  remain  sweet 

"^   ■•■  -      -■  ii    -     Tt"    '  ""^  found  in  use  that 
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Figure  2  is  an  illustration  of  a  concrete  tank  which  every  farmer 
can  construct  at  a  small  expense  and  which  will  answer  most 
purposes. 

Figure  3  is  a  photograph  of  a  load  of  2,160  pounds  of  sweet  cream 
which  had  been  gathered  from  39  patrons  over  a  route  24  miles  long. 
The  picture  was  taken  on  a  Saturday  morning  when  the  outdoor 
temperature  was  92°  F.  Some  of  the  cream  had  been  held  from  the 
previous  Wednesday  evening.  At  the  time  of  delivery  to  the  cream- 
ery the  temperature  of  the  cream  varied  from  55°  to  60°  F,  Had 
the  cans  been  jacketed  this  temperature  would  have  been  even  lower.' 
If  this  load  of  *cream  had  been  old  and  sour  and  delivered  subject 


to  a  4-cent  premium  per  pound  for  butter  fat  in  sweet  cream,  the 
loss  on  the  load  on  a  basis  of  25  per  cent  fat  would  have  amoimted 
to  $21.00.  On  the  other  hand,  the  ice  used  to  cool  the  cream  on  the 
farm  added  very  little  to  the  cost  of  production. 

THE  COST  OP  ICE. 

The  cost  of  packed  ice  will  %'ary  according  to  the  local  conditions 
under  which  it  is  harvested,  these  conditions  of  necessity  differing  in 
almost  every  case.  Our  investigations  show  that  ice  has  been  cut 
at  a  price  as  low  as  1  cent  for  a  cake  of  220  pounds,  making  the  ice 

'  S*e  Iliillelln  98,  UnKpd  Slates  Department  ol  Agriculture.   Tor  data  on  Jacketecl  aad 


6 


farmers'  bulletin  623. 


cost,  exclusive  of  hauling  and  packing,  9  cents  a  ton.  The  usual 
price,  however,  was  found  to  average  about  2  cents  a  cake,  or  18  cents 
a  ton.  To  find  the  total  cost  of  storing  ice,  the  charge  for  hauling 
and  packing  must  be  added ;  this  brought  the  average  to  about  $1  a 
ton.  In  some  instances  the  original  cost  of  the  ice  and  the  packing 
amounted  to  $2  a  ton,  but  in  these  cases  the  storage  houses  were  at 
long  distances  from  the  pond. 

We  wish  to  emphasize  the  fact  that  these  results  were  not  obtained 
under  exceptional  conditions,  and  it  is  safe  to  assume  that  the  cost 
as  stated  above  would  be  about  the  same  in  a  large  number  of  local- 
ities throughout  the  States  in  which  natural  ice  can  be  produced.  By 
taking  the  figures  in  the  following  table  as  a  basis  for  calculation,  it 
is  possible  to  estimate  the  cost  of  harvesting  and  storing  natural  ice 
on  the  average  farm.  One  cubic  foot  of  solid  ice  weighs  about  57 
pounds.  Considering  this  weight  as  the  standard,  and  allowing  for 
packing,  1  ton  of  ice  will  occupy  approximately  40  cubic  feet. 

A  table  for  estimating  the  number  of  cakes  of  various  thicknesses  required  per 

ton  of  ice  {size  of  cake,  22  by  22  inches). 


Number  of 

Cutting 

Thickness 

cakes 

space 

ofioc. 

required 

required 

per  ton. 

per  ton. 

Inches. 

Sqvnrcfeei. 

4 

31. 3 

105.4 

0 

2().9 

70.2 

8 

\r^.  6 

52.6 

10 

12.5 

42.1 

12 

10.4 

:J5.1 

14 

S.9 

30.1 

10 

7.8 

26.3 

18 

(•>.  9 

23.4 

2() 

<>.3 

21.1 

22 

.-).? 

19.1 

HARVESTING  ICE. 

Farmers  who  have  a  comparatively  small  quantity  of  ice  to  harvest 
will  find  that  they  need  for  equipment  only  two  saws,  two  ice  tongs, 
two  ice  hooks,  and  a  pointed  bar.  Many  farmers  have  found  it  very 
profitable  to  c()oi)orate  with  three  or  four  neighbors  in  filling  their 
^•"  houses.  In  such  instances  each  individual  may  use  his  own  tools, 
»''  the  coiuj)]'  "^e  outfit  may  belong  to  a  cooperative  association. 
n  mj'^-l**'-        1  '  """V  a  '  Mig  i)lank  may  be  used  as  a  straightedge, 

be  handsaw.    In  cases  where  a  horse  plow 

i*ie  will  .serve  to  keep  the  additional  lines 

■  i  cutting  sijuare  or  oblong  cakes  must 

I .        M  compiling  the  foregoing  table  square 

«'»•'     ised  mer'»l     biv-ause  our  investigations 

'^T  nor  pqkes  of  that  size. 


•    .t  ma 

■  tl       '  ■ 


.'.ilC- 


•  ir^  w> 


i^'» 
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After  the  ice  cakes  are  broken  apart,  two  men  with  ice  tongs  can 
with  little  difficulty  pull  a  cake  of  ice  from  the  water  and  load  it  on 
a  wagon  or  sled.  If  desired,  a  slide  and  a  table  platform  may  be 
used  and  a  horse  employed  for  drawing  the  cakes  from  the  water 
on  to  the  platform,  from  which  they  may  be  easily  loaded. 

QUANTITY  OF  ICE  REQUIRED. 

Before  building  an  ice  house  of  any  kind,  the  quantity  of  ice  to  be 
stored  should  be  determined.  The  quantity  needed  for  cooling  pur- 
poses will  necessarily  vary  according  to  the  local  conditions  and  can 
not  in  all  cases  be  definitely  stated,  though  it  may  be  calculated  ap- 
proximately. After  studying  the  conditions  on  a  large  number  of 
farms  and  securing  figures  regarding  the  Amount  of  ice  used  for 
cooling  and  keeping  milk  and  cream  in  a  sweet  condition  for  from 
one  to  four  days,  the  following  facts  were  established : 

(1)  Ice- water  tanks  were  in  general  used  for  cooling  milk  and 
cream. 

(2)  The  quantity  of  milk  or  cream  cooled  in  this  manner  varied 
in  individual  cases  from  21  pounds  to  336  pounds  per  day. 

(3)  The  temperature  of  the  milk  and  cream  being  held  in  such 
tanks  averaged  about  40°  F. 

(4)  In  each  case  a  cake  of  ice  was  found  floating  in  the  water; 
which  showed  that  there  was  a  constant  supply  of  ice  in  the  tank. 

(5)  A  total  of  5,142  pounds  of  cream  required  approximately 
G,020  poimds  of  ice  per  day,  or  an  average  of  1.16  pounds  of  ice  per 
poimd  of  cream  to  cool  and  hold  until  delivered. 

These  figures  were  secured  from  actual  conditions  and  covered  a 
period  of  six  weeks,  in  which  the  temperature  outdoors  varied  from 
56°  to  100^  F. 

Owing  to  the  different  conditions  under  which  ice  is  handled,  the 
location  of  the  buildings  in  reference  to  protection  and  the  quantity 
of  ice  packed,  it  is  not  surprising  to  note  a  large  variation  in  shrink- 
age. In  an  examination  of  more  than  100  farmers'  ice  houses  the 
shrinkage  was  found  to  vary  from  20  to  50  per  cent,  with  an  average 
of  27  per  cent. 

If  the  average  cow  produces  3,500  pounds  of  3.7  per  cent  milk  in  a 
year,  which  is  equal  to  431  pounds  of  30  per  cent  cream,  it  will  re- 
quire, according  to  the  above  figures,  431  times  1.16  pounds,  or  ap- 
proximately 500  pounds  of  ice,  to  cool  the  cream  produced  by  one 
cow  and  keep  it  in  a  good,  sweet  condition  until  delivered  to  the 
creamery.  In  addition  to  this  amount,  it  will  usually  be  advisable 
to  store  500  pounds  of  additional  ice,  thus  making  a  total  of  1,000 
pounds  per  cow.  This  amount  is  sufficient  to  cool  the  cream  needed 
for  household  use  and  allow  for  reasonable  waste.  Therefore,  on  this 
basis  a  20-cow  dairy  will  require  10  tons  of  ice  for  cooling  the  cream. 
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These  figures  are  for  cooling  cream;  if  whole  milk  is  cooled,  con- 
siderably more  ice  will  be  required.  Under  average  conditions  it 
will  take  from  two  and  a  half  to  three  times  as  much  ice  to  cool  the 
whole  milk  from  20  cows  as  it  will  to  cool  the  cream  from  the  same 
herd.  Generally  speaking,  in  the  North  it  will  take  1^  tons  of  ice 
for  cooling  the  milk  for  each  cow,  and  2  tons  per  cow  in  the  South. 
From  40  to  50  cubic  feet  are  required  for  a  ton  of  packed  ice,  conse- 
quently for  10  tons  about  500  cubic  feet  of  space  will  be  necessary. 
As  the  amount  of  heat  leakage  will  in  a  great  measure  be  propor- 
tional to  the  exposed  outside  surface  area  of  the  house,  it  will  be 
logical,  from  a  business  standpoint,  to  build  a  house  that  will  ap- 
proach as  nearly  as  possible  a  cube  in  shape.  In  addition  to  the 
space  10  by  10  by  5  feet  required  for  the  10  tons  of  ice,  at  least  12 
inches  should  be  allowed  on  each  side  and  bottom  for  sawdust  or 
other  packing  material,  and  at  least  3  or  4  feet  on  top  to  allow  space 
for  packing  and  ventilation;  consequently  a  10-ton  house  should  be 
built  12  by  12  by  8  feet. 

THE  FARMER'S  ICE  HOUSE. 

It  is  our  purpose  to  discus.s  only  the  different  types  of  ice  houses 
found  in  actual  use,  so  that  the  dairyman  may  have  an  opportunity 
to  study  the  advantages  of  each  type  and  select  the  one  best  suited 
to  his  needs.  Only  a  small  number  of  the  ice  houses  examined  were 
built  of  new  lumber.  In  many  instances  ice  was  stored  in  the  cellar 
under  the  house  or  barn,  or  in  the  corner  of  some  building,  such  as 
a  woodshed,  corncrib,  or  barn,  or  under  the  driveway  leading  to  the 
barn,  and  occasionally  it  was  simply  stacked  outdoors  with  no  roof 
for  protection.  Where  the  ice  was  stored  in  cellars,  open  sheds,  or 
in  stacks,  the  loss  from  melting  was  comparatively  large,  depending 
on  the  ventilation,  drainage,  and  care  in  packing.  Where  the  cost 
of  harvesting  ice  is  a  small  item,  dairymen  often  say  that  it  is  less 
expensive  to  store  ice  in  such  places  than  to  go  to  the  expense  of 
building  an  up-to-date  ice  house.  Where  ice  is  simply  stacked  out- 
doors and  covered  with  some  form  of  insulation,  it  is  necessary  to 
put  up  from  30  to  50  per  cent  more  than  the  amount  previously 
allowed,  so  as  to  provide  for  the  heavy  shrinkage. 

The  ice  should  be  stored  as  near  the  milk  house  as  possible,  in  order 

o  save  lal^n    *t    --[^moving  it  to  the  milk  tank.    A  great  many  dairy- 

•  »"n  fin^l        ••       'Vantaire  to  have  the  milk  room  in  one  end  of  the 

-  h(  '-      —       11/., IT  4       n  this  way  the  cost  of  a  separate  tank  house 

ii...,ii.  ,^o(  I-     -1..-1I   amount  of  time  and   labor  required  to 

he  11         t^'     '^'-^innr  tank  genei-ally  acts  as  an  added  incen- 

ht^  f  1  -.     .^.     .t    .,        i   \'  iiiori^iv   iini^'^rtant  that  the  milk 
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room,  whether  coinbineil  with  the  ice  house  or  Kttm<]iii|;  iilone.  In- 
located  so  tliat  objectionable  odors  will  be  avoided. 

In  comparing  the  different  methods  of  storing  ice.  it  wus  fomid 
that  where  the  cost  of  ice  was  comparatively  high  it  was  advisable  to 
spend  enougli  money  in  building  and  insulating  the  ice  house  to  pni- 
lect  tlie  ice  from  melting  as  much  as  possible,  but  in  casses  wliere 
the  cost  of  the  ice  was  small  it  appeared  that  the  owners  were  often 
justified  in  building  a  clieai>er  storage  with  a  relatively  high  loss  <if 
ice  from  meltage.  The  dairyman  therefore  should  consider  both  the 
cost  of  construction  and  the  cost  of  the  ice  in  selecting  the  type  most 
suitable  for  his  reiiuii-ements. 

Some  farmers  store  their  ice  in  roughly  constructed  bins.  One  of 
this  sort  was  seen,  made  by  placing  large  posts  of  irregular  si/.cs 
3  feet  in  the  ground  and  about  4  feet  apart,  and  ui>oii  these  were 


nailed  «  mis<-elhineous  hit  of  boards;  no  roof  whatever  was  provided. 
The  slirinkagc  whk  reported  to  1«  from  30  to  SO  per  cent.  Ice  might 
be  stored  in  this  mamier  for  some  purposes,  but  this  methotl  ih  nut 
rccomnieiuled  for  a  dairy  farm.  Furthermore  a  bin  of  this  S(ut  is 
very  unsightly  and  is  an  indication  of  slack  methods  in  farming. 
Where  ice  is  cheap  and  building  material  high,  it  might  be  peruiis- 
siblc  us  !i  temporary  anangcment;  but  it  is  not  so  economical  n 
method  as  may  iippeiir  ut  first  sight,  for  the  cost  of  the  ice  lost  in  the 
^.hriidiagi'  would  gcneridly  amount  to  more  than  the  interest  on  the 
cost  of  eonstrucliiig  «  serviceable  ice  house. 

An  instance  was  observed  in  which  a  corner  of  a  woodshed,  about 
1-2  feet  scpiarc  anil  10  feet  high,  had  been  converted  into  an  ice  shed. 
This  corner  ()f  the  woodshed  had  been  roughly  boarded  up  and 
about   14  iiidus  .if  sawdust  placed  around  the  ice  on  all  sides,  top. 
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and  bottom.  The  cost  of  the  building  was  very  little  and  the  shrink- 
age was  reported  at  about  20  per  cent.  The  owner  stated  that  soft- 
wood sawdust  is  a  much  better  insulator  than  hardwood  sawdust. 

The  ice  house  in  figure  4  measures  15  by  20  feet  on  the  outside  and 
is  8  feet  high.  At  the  front  or  south  end  a  room  15  by  6  feet  is 
partitioned  off  and  used  for  a  milk  room.  The  remaining  space, 
15  by  1-t  feet  by  8  feet  high,  after  allowing  for  6  inches  of  wall, 
12  inches  of  sawdust  on  the  sides,  12  inches  on  the  bottom,  and  18 
inches  on  the  top,  will  provide  space  for  about  17  tons  of  ice.  This 
house  is  built  on  high,  sloping  ground  where  the  soil  is  porous ;  con- 
sequently the  drainage  is  satisfactory.  The  foundation  is  made  of 
concrete  (mixture,  1  to  G),  1^  feet  wide  at  the  bottom  and  sloping 
gradually  until  the  top  measures  8  inches.  The  sills  which  rest  on 
the  foundation  are  6  by  6  inches,  upon  which  are  erected  2  by  6  inch 
studding  with  24-inch  centers.  On  the  top  of  the  studding  rests  a 
2  by  6  inch  plate,  and  the  studs  are  sheathed  inside  and  outside  with 
rough  boarding.  The  outside  is  then  covered  with  weatherboarding. 
The  roof  has  a  two-thirds  pitch  and  is  constructed  of  2  by  4  inch 
rafters,  24-incli  centers,  boarded  and  covered  with  shingles.  In  each 
gable  is  located  a  slat  ventilator,  2|  by  1^  feet,  which  with  the  high 
pitch  of  the  roof  allows  for  an  abundance  of  free  circulation  of  air 
over  the  ice.  The  milk  room  is  provided  with  two  glass  window^s  3J 
by  2  feet,  one  in  each  end.  The  milk  room  is  provided  only  with  a 
movable  ice-water  tank,  3^  by  4  by  3  feet,  in  which  are  placed  the 
cream  cans.  A  rope  and  pulley  which  are  fastened  to  the  ceiling  are 
used  in  transferring  the  ice  from  the  ice  house  up  and  over  the  wall 
and  lowering  it  into  the  tank.  The  material  and  labor  for  con- 
structing this  combination  milk  and  ice  house  amounted  to  $125. 
The  shrinkage  on  the  100  cakes  in  storage  was  estimated  at  about 
15  to  20  per  cent.  The  ice  in  this  house  cost  2  cents  a  cake,  exclusive 
of  hauling  and  storing. 

ICE-HOUSE  CONSTRUCTION. 

The  details  of  ice-house  construction  depend  to  a  great  extent  on 

local  conditions,  size  of  house,  and  the  difficulty  of  obtaining  ice. 

These  factors  govern  the  amount  of  money  that  is  practicable  and 

'"^M-able  to  pii     nt-  vnch  a  building.     Where  ice  is  expensive  or  diffi- 

'    "^^^ain,  {     ■'       •    'instructed  and  insulated  house  is  advisable. 

.     -i^*  '^^  .ofiirn      -^c.  \^  plentiful  and  can  be  cheaply 

ii/i.vai.-^  that  the  cheapest  structure  possible 

•  •^^'^^"^^T-'    and  the  question  of  the  ice  melting 

■  ..   , nought.    1^'^  most  cases,  also,  it  appeared 

' '^'^T     -^wained  with  the  same  expendi- 
.ftPT-^if..     lo'i  been  given  to  the 


io 


H^  , 


ICE  HOUSES  AND  THE  USE  OF  ICE  ON  THE  DAIRY  FABM.  11 

Generally  the  construction  of  an  ice  house  is  a  question  of 
economy.  The  cost  of  harvesting  and  storing,  interest  on  the  money 
invested,  repairs,  and  depreciation  on  the  building  should  offset  the 
saving  in  the  melting  of  ice ;  beyond  this  it  is  not  good  policy  to  go. 

Some  typical  designs  of  farm  ice  houses  have  been  prepared ;  and 
while  there  is  a  difference  of  opinion  among  men  of  experience  as 
to  the  exact  details  in  the  construction  of  such  buildings,  it  is  be- 
lieved that  if  the  instructions  and  designs  given  herein  are  followed 
satisfactory  results  will  be  obtained. 

The  location  of  the  house  should  be  such  as  to  shield  it  as  much 
as  possible  from  the  wind  and  from  the  direct  rays  of  the  sun. 

INSULATION. 

The  function  of  an  ice  house  is  to  prevent  the  outside  heat  from 
passing  into  the  interior  and  melting  the  ice;  therefore  the  problem 
is  to  minimize  the  passage  of  heat  by  interposing  in  the  walls  a  ma- 
terial or  a  construction  which  will  resist  its  transfer  from  the  outer 
to  the  inner  side  of  the  building.  There  is  no  material  known  that 
will  entirely  prevent  the  passage  of  heat;  however,  there  are  ma- 
terials which  offer  a  high  resistance  and  are  termed  nonconductors 
or  insulators.  The  best  insulators  appear  to  be  those  that  contain 
the  greatest  amount  of  entrapped  air  confined  in  the  smallest  possible 
spaces.  Formerly  it  was  the  practice  in  constructing  buildings  for 
the  storage  of  ice  or  for  cold-storage  purposes  to  provide  a  series  of 
air  spaces  some  of  which  were  as  much  as  12  inches  wide,  the  sup- 
position being  that  they  were  dead-air  spaces.  As  a  matter  of  fact, 
however,  as  the  air  in  contact  with  the  cooler  surface  fell  while  that 
in  contact  with  the  warmer  surface  rose,  it  produced  a  circulation 
tending  to  equalize  the  temperature  of  the  sides  of  the  air  spjlce. 
Therefore  an  air  space  1  inch  wide  is  practically  as  good  as  one  12 
inches  wide.  Air  circulation  is  valuable,  however,  between  the  in- 
sulated ceiling  and  the  roof  of  an  ice  house  in  order  to  break  up  the 
heat  radiation  through  the  roof. 

Xo  entrance  or  exit  of  air  should  be  allowed  to  take  place  in  a 
room  where  ice  is  stored,  especially  at  or  near  the  groimd  line,  as 
the  cold  currents  of  air  at  the  bottom  will  filter  through.  If  the  walls 
and  foundations  are  kept  absolutely  tight  at  the  bottom,  an  opening 
at  the  top  has  but  little  effect,  as  the  warm  air  entering  will  remain  at 
the  top  of  the  room.  WTien  it  is  necessary  to  remove  ice  from  the 
house,  the  door  should  be  kept  open  as  short  a  time  as  possible,  and 
where  a  covering  material  is  used  the  ice  should  be  carefully  covered. 
In  a  properly  insulated  house  a  great  advantage  is  that  no  covering 
is  required.  The  ice  is  packed  on  the  floor  of  the  room,  depending  on 
the  insulated  walls  and  floor  for  protection  from  the  outside  heat. 
But  in  the  cheaper  houses  it  is  better  to  cover  the  ice  with  some  mate- 
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rial,  such  as  sawdust  or  mill  shavings.  A  layer  of  the  insulating 
material  should  be  placed  directly  on  the  floor  and  the  ice  stacked 
thereon ;  there  should  also  be  a  layer  packed  between  the  ice  and  the 
walls.  Ice  should  never  be  placed  directly  on  the  ground,  soil  being 
a  fairly  good  conductor  of  heat,  especially  when  wet,  as  the  floors  of 
all  ice  houses  are  sure  to  be.  The  larger  percentage  of  waste,  how- 
ever, is  due  to  the  entrance  of  heat  through  the  insulation  of  the 
walls  and  floor ;  consequently  they  should  be  carefully  constructed. 

As  sawdust  and  shavings  are  shown  in  some  of  the  typical  designs, 
it  is  not  to  be  understood  that  they  are  the  best  insulators  for  this 
class  of  buildings.  They  are  used  because  they  are  cheap  and  can  be 
had  in  any  part  of  the  country,  and  if  kept  dry  are  good  insulators. 
It  is  a  very  difficult  problem,  however,  to  keep  them  dry,  and  when 
they  are  to  be  used  great  care  should  be  exercised  in  the  construction 
of  the  walls  in  order  to  keep  out  the  moisture. 

Planing-mill  shavings  are  better  than  sawdust  for  insulating  pur- 
poses ;  they  are  elastic,  do  not  settle  readily,  and  do  not  absorb  mois- 
ture so  readily  as  sawdust ;  and,  most  important,  are  free  from  dirt, 
bark,  or  chips.  When  used  as  filling  for  walls  or  ceiling,  they  should 
be  well  packed  into  place  to  prevent  settling. 

Sawdust  has  in  the  past  been  used  to  a  great  extent  in  rural  dis- 
tricts for  insulating  walls  of  small  cold-storage  buildings,  due  to  the 
fact  that  it  is  available  in  most  country  districts  and  usually  with- 
out cost.  It  is  not  a  very  satisfactory  material  for  insulating  pur- 
poses, however,  as  it  is  always  more  or  less  damp.  Furthermore  the 
dampness  not  only  destroys  its  insulating  value,  but  it  favors  the 
gi'owth  of  mold  and  rot,  first  in  the  sawdust  itself  and  then  in  the 
walls  of  the  building.  The  rotting  and  the  consequent  heating  cause 
the  sawdust  to  settle  and  leave  open  spaces  which  further  weakens 
the  insulation.  When  sawdust  is  to  be  employed  it  should  be 
thorou<2:hlv  di-ied  before  use. 

There  are  several  makes  of  commercial  insulators  that  are  a  great 
deal  better  than  either  shavings  or  sawdust  and  are  cheaper  in  the 
end,  but  their  initial  cost  is  somewhat  greater.  They  are  nearly 
uniform  in  their  insulating  value,  and  moisture  has  but  little  effect 
ip^^n  th^^T^v  They  are  practically  fireproof,  occupy  but  little  space, 
int  '''^^'  'tail!  thei'  efficiency  indefinitely.  To  get  the  best  results, 
.r  Moi    2]>'-'il<     u»  jnc-fol^'i*]  ^^-   'vporionccd  men. 


»  n. 
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^•^n  drainage.  In  houses  that 
^lOiuul.  sufficient  drainage  usu- 
especially  i^  the  soil  is  porous. 
r'lo     i(\\y   ^^    »xcavate  a  foot  or 
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two  and  fill  in  with  cinders  or  gravel,  and  to  place  a  3-inch  porous  tile 
under  the  floor.  This  drain  should  be  properly  trapped  or  sealed 
to  prevent  warm  air  from  entering  the  building  through  the  floor. 
In  place  of  the  tile  a  satisfactory  drain  may  be  constructed  in  houses 
having  a  ground  floor  by  digging  a  ditch  under  the  floor  of  the  house 
and  filling  the  same  with  broken  stone  or  gravel,  well  packed  into 
place.  This  drain  should  be  led  out  with  sufficient  fall  to  carry  away 
the  water. 

All  floors  should  be  sloped  downward  toward  the  center  of  the 
room  to  prevent  the  ice  from  falling  against  the  walls  of  the  building 
and  in  houses  having  water-tight  floors  to  carry  the  water  to  the 
drain. 

VENTILATION. 

There  is  bound  to  be  more  or  less  melting  of  ice,  no  matter  what 
the  construction  of  the  building  may  be,  and  this  will  cause  mois- 
ture to  settle  on  the  walls  and  ceiling  of  the  room.  If  the  building 
is  of  wood  construction  the  moisture  is  absorbed  by  the  wood,  and 
rot  and  decay  follow.  Therefore  wooden  houses  should  be  provided 
with  means  of  ventilation  which  can  be  controlled  at  will.  The 
ceiling  of  such  houses  should  be  sloped  up  to  the  center  in  order  to 
assist  the  circulation  and  carry  the  warm,  moisture-laden  air  to  the 
ventilator.  In  those  houses  in  which  some  form  of  commercial  in- 
sulation is  used  that  will  take  a  cement  finish  on  the  interior  no 
ventilation  is  considered  necessary.  The  building  should  be  so  con- 
structed that  there  will  be  a  circulation  of  air  through  the  outer 
walls  and  at  the  eaves  to  the  ventilator  on  the  roof,  as  these  air 
currents  tend  to  break  up  the  heat  radiation  through  the  walls  and 
roof. 

WATERPROOFING. 

It  is  of  the  utmost  importance  that  brick,  concrete,  and  wooden 
buildings  be  waterproofed.  Brick  and  concrete  work  may  be  ren- 
dered waterproof  by  painting  the  outside  of  the  wall  with  white  lead 
and  oil  or  by  coating  the  walls  with  a  preparation  of  paraffin  or 
asphalt,  or  by  some  of  the  patented  compounds.  The  preparation 
containing  paraffin  or  asphalt  should  be  applied  hot,  and  the  walls 
should  also  be  heated  previously  to  application. 

There  are  on  the  market  several  water-excluding  paints  and  com- 
pounds for  prestM-ving  wood.  Creosote  is  considered  one  of  the  best 
preservatives,  provided  the  wood  is  thoroughly  impregnated  with 
it,  but  on  account  of  its  odor  it  should  not  be  used  in  houses  where 
food  products  are  stored. 
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general  specifications  for  various  types  of  ice  houses. 

pole  ice  house— uninsulated  (plan  e  s— fig.  s). 
Floors. — To  (.'onalHt  of  12  Inches  of  co]irHi>  gnivet  tamped  into  place  ne  sbowD 


1  drawing  extendi!^ 
'wo  plecex  of  2  by  i. 
<nlH  below  the  ground 
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Ceiling, — No  ceiling  is  provided. 

Roof. — The  same  type  of  roof  may  be  employed  as  with  the  framed  houses. 

Door  if.  — A  door  may  be  provided  by  cutting  out  the  boards  between  two  posts 
in  the  end  of  the  house  and  closing  the  same  by  placing  short  boards  across  the 
opening  on  the  inside  and  paclsing  sawdust  against  them  to  hold  them  in  place. 

Drainage, — Drainage  to  be  provided  for  by  sloping  the  floor  toward  the  center 
of  the  house  so  that  the  water  will  tend  to  run  to  the  center.  A  ditch  is  dug 
as  indicated  and  fllled  with  gravel  and  small  stones.  This  ditch  is  led  outside 
to  a  suitable  point,  where  there  is  a  suflSclent  fall  to  carry  away  the  water.  If 
advlsjible,  a  3-inch  jiorous  drain  tile  may  be  provided  as  shown  for  the  uninsu- 
lated frame  house.  This  drain  should  be  properly  trapped,  however,  to  prevent 
the  entrance  of  warm  air. 


/kT«««    «    »« 


Fi(J.  7. — V^'ooden  Ico  house,  insulated  with  sawdust  or  mill  shavings.      (Perspective  view,  i 

FRAMED  ICE  HOUSE— UNINSULATED   (PLAN  E  6— FIG.  6). 

Floor. — To  consist  of  12  inches  of  coarse  gravel  tami)ed  Into  place  as  shown 
on  drawing. 

Walh.—Ou  a  2  by  10  inch  mud  sill  place  6  by  6  inch  sills.  Set  up  2  by  4  inch 
studs  spaced  about  2  feet  centers,  and  on  the  inside  of  these  nail  1-inch  boards. 
The  studding  to  be  capi)ed  by  a  2  by  4  inch  plate  as  indicated.  The  mud  sills 
and  sills  should  be  treated  with  creosote. 

Ceiling. — No  ceiling  is  provided. 

Roof. — The  s;mie  type  of  roof  may  be  employed  as  in  the  insulated  framed 
house. 

Doom. — A  door  may  be  i)rovided  as  suggested  for  the  pole  ice  house. 

Drainage. — To  be  provided  for  by  sloping  the  floor  toward  the  center  of  the 
house  so  that  the  water  will  tend  to  run  to  the  center.  A  ditch  is  dug  as  indi- 
cated and  a  3-inch  porous  drain  tile  laid,  being  packed  around  with  small  stomas 
and  gravel.  The  tile  should  be  led  outside  and  efficiently  trapped  to  prevent  the 
entrance  of  warm  air. 
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WOODEN  ICE   HOUSE  INSULATED   WITH   SAWDUST   OR   MILL   SHAVINGS   (PLANS 

E  7  AND  E  8— FIGS.  7  AND  8). 

The  drawings  illustrate  a  house  with  and  without  milli  room. 
Framing. — All  framing  used  should  be  dry,  square-edged,  sawed  fair  and  full 
to  the  sizes  given,  and  should  not  contain  any  of  the  following  defects:  Worm 
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Papers. — All  paper  used  Bhould  be  heavy  waterproofed  loBulatlng  paper,  not 
the  ordinary  building  paper.  Double  thickness  of  paper  aboutd  be  used  lu  all 
coses,  each  layer  lapping  6  Inches  over  the  precedlUK  ooe.  The  layers  should 
extend  continuously  around  all  comers,  nnd  breaks  should  be  carefully  cov- 


Ingulation, — When  shavings  or  snwdnst  are  used  they  sbould  be  thoroughly 
drj"  «"<!  free  from  ilirt,  cbljis,  nnd  bark,  and  well  jwcked  Into  pince.  When  cc.ni- 
nierchil  Insuhitlon  is  used  and  Instiilled  by  the  mnnnfacturers  It  Is  usually 
under  guiiriinty  thiit  the  insulation  will  not  transmit  more  than  a  certain 
nniount  of  lient  under  given  conditions. 
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Foundatiom. — Foodnga  sbould  be  of  Bbme  or  concrete  of  size  sbown  on  draW' 
Ings  and  of  sufflcient  deptb  to  Insure  a  eulid  fonndation. 

Carpenter  icorjt.— All  work  to  be  executed  in  a  substantial  workmanlike 
manner. 

Wall*. — Set  up  double  rows  of  2  by  4  staggered  with  one  2  by  4  tie,  hh 
shown  on  drawings,  and  cover  outside  wltb  one  course  of  {-Inch  tongued-und- 
grooved  boards.  Place  on  the  outside  of  this  two  layers  of  waterproofed  In- 
sulating paper  and  then  a  good  quality  of  drop  or  shlplap  siding.  For  Inside 
of  room  place  directly  on  stnds  one  course  of  J-lncb  tongued-and-grooved  bonrds. 
tben  two  layers  of  wattfproofed  Insulating  paper,  and  dnlsb  witb  one  course 


Pio.  8*.— Wooden  1 1 


of  i-lncb  tongued-nnd-grooved  boards.  Paper  to  extend  continuously  around  the 
corners  nnil  lap  6  Inches. 

Ceiling. — Ceiling  to  be  constructed  as  shown  on  drawings,  with  one  course  of 
j-lncb  matched  Ijoards  nailed  to  Joists,  tben  two  layers  of  waterproofed  insu- 
lating paper,  following  by  a  course  of  j-lncb  tongued-and-grooved  boards. 

Ito'if.—Root  til  be  sheeted  with  1-lncb  rough  board  and  covered  with  good 
quality  of  shingles  liiid  4i  inches  to  weather  and  securely  nailea  Or  some  one 
of  tile  piiteiited  roofings  may  be  used. 

Doom. — Doors  to  be  constructed  as  shown  on  detail  drawings,  of  a  good  qual- 
ity of  seasoned  lumber.  Commercial  doors  can  be  bought  at  a  reasonable  price 
jind  will  probably  give  better  satisfaction  than  those  constructed  by  an  Inex- 
t)erleneed  canienter. 
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Drainage, — Provide  for  thorough  drainage  by  filling  in  a  floor  about  12  inches 
deep  with  cinders  or  gravel,  and  if  necessary  provide  a  3-inch  porous  tile  drain. 
Drain  to  be  properly  trapped  to  prevent  warm  air  from  entering  room. 

Ventilation. — Provide  ventilation  as  shown  on  drawings. 

FRAMED  ICE  HOUSE  WITH  COMMERCIAL  INSULATION   (PLAN  E  f— HG  f.) 

Floors. — Excavate  to  a  proper  depth,  depending  on  the  character  and  lay  of 
the  soil,  and  lay  a  base  of  4-inch  concrete.  Cover  this  with  hot  asphalt  and 
lay  directly  on  this  3  inches  of  good  commercial  insulation  with  all  joints  fitted. 
Ck)ver  this  with  another  layer  of  hot  asphalt  followed  by  a  2-inch  layer  of  con- 
crete. Finally  finish  with  i-lnch  Portland  cement  mortar.  Floors  to  have  an 
incline  toward  the  drain  of  1  inch  in  4  feet 

Walls. — Set  up  2  by  6  inch  studs,  as  shown,  and  cover  these  on  the  outside 
with  drop  or  novelty  siding.    On  the  inside  cover  studs  with  one  course  of  i-inch 

■      ■      I      i      ■      I 


Fig.    U. — Framed    icp    house   with    commercial    Insulation.      (Ground    plan.) 

tongued  and  grooved  boards  followed  by  a  layer  of  water-proofed  insulating 
I)ai)er.  Afterwards  securely  nail  directly  on  the  wall  3  inches  of  good  com- 
mercial Insulation,  followed  by  ^-incli  Portland  cement  finish.  The  space  be- 
tween studs  to  be  provided,  as  shown,  with  an  opening  at  the  top  and  bottom 
for  the  circulation  of  air. 

Ceiling. — To  have  one  course  of  |-inch   tongued-and-grooved  boards  nailed 

lirectly  to  the  joists,  then  covered  with  one  course  of  waterproofed  insulating 

wit,er  followed  by  2  inches  of  good  commercial  insulation  nailed  directly  to 

ling.    Finish  with  i-inch  I*ortland  cement  plaster.    For  additional  protection 

"yer  of  dry  sawdust,  from  (>  to  12  inches  thick,  may  be  placed  on  top  of  the 

.i.-ng. 

coof  and  doors. — The  same  type  of  roof  and  door  may  be  used  as  on  the 
der  wooden  houses. 

drainage     '  '»'    ^'"'"'  to  slope  toward  the  center  1  inch  in  4  feet,  and  a  3-inch 
ized-tJi     ^'     •  .V*  from  the  center  of  the  floor  to  a  convenient  point  outside 

.ffin«onf  fall  niay  be  hj  ^  to  "«-'     off  the  water.    The  drain 

..        ^        .  '    'on*^    "'nr»>'     li         ro^i       -     .     ,n<y  rOOm. 
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ICE  HOUSES  AND  THE  USE  OF  ICE  ON  THE  DAIRY  FAI 
SMALL  CONCRETE  ICE  HOUSE  (PLAN  E  10— FIG.  10.) 

The  building  may  be  constructed  of  solid  concrete  or  of  concrete  bio 
foundation  trenches  should  be  dug  10  Inches  wide  and  2^  feet  deep 
with  concrete  proportioned  1  part  cement,  2i  parts  sand,  and  5  par 
stone.  Above  the  ground  level  the  walls  may  be  made  either  of  concr 
laid  up  in  a  1  to  2  cement-sand  mortar  or  of  solid  concrete.  For  the  s 
above  the  ground  level  the  concrete  should  be  proportioned  1  bag  of 
cement  to  3  cubic  feet  of  sand  and  5  cubic  feet  of  crushed  rock,  or  1  pa 
to  6  parts  bank-run  gravel. 


Fh;.  Da. — Framed  ice  house  with  commercial  inHulation.     '(Section  on  C-D  of 


In  building  up  the  concrete  walls  movable  forms  are  used  for  holdln 
concrete  in  i)lac'e  until   it  hardens.     These  forms  should  be  3  feet 
extend  entirely  around  the  building.     After  filling  the  forms  with  c 
should  be  allowed  to  stand  for  a  day  in  order  to  harden,  when  the  f 
be  loosened,  moved  up,  and  again  filled. 

During  the  construction  of  the  walls  f-inch  reinforcing  rods  shoulc 
spaced  18  inches  apart,  running  in  both  directions.  Stagger  the  rods  1 
half  of  them  3  inches  from  the  outside  edge  and  the  other  half  3  in« 
ihe  inside  edge  of  wall.  Embed  two  rods,  or  an  old  wagon  tire  cut  li 
straightened,  in  the  concrete  2  inches  above  the  door  opening. 

For  holding  the  plates  on  top  of  the  walls  sink  a  i-inch  bolt  10  ir 
head  down  6  inches  into  the  concrete. 


FABMEES     BULLETIN   623. 


F[U.  10.— Smi 


( I'eTBiipctlve  view.) 
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Lay  a  4-incli  concrete  floor  on  the  natural  ground  and  on  top  of  this  lay  3 
inches  of  cork-board  insulators  embedded  In  hot  asphalt  followed  by  2  inches 
of  concrete  sloped  1  inch  in  4  feet  to  trash  drain.  The  floor  should  be  finished 
with  i-inch  Portland  cement  plaster. 

The  cork-board  insulation  should  be  erected  on  the  walls  and  ceiling  in  a 
i-lnch  bed  of  Portland  cement  mortar,  mixed  in  the  proportion  of  1  part  of 
Portland  cement  to  2  parts  of  clean,  sharp  sand.  All  vertical  joints  should  be 
broken  and  all  joints  made  tight.  A  i-inch  Portland  cement  finish  to  be  applied 
lo  the  walls  and  ceiling  as  well  as  to  the  floor. 


Fui,  106. — Small  concrote  ivo  house.     (Section  on  A-B  of  fig.  10a.) 

In  many  cases  it  will  be  cheaper  to  crib  the  walls  to  their  full  height  instead 
of  usinj;  sectional  forms,  as  a  part  of  the  form  lumber  can  be  used  in  the  roof 
and  ceiling  and  the  remainder  can  generJiHy  be  used  to  advantage  on  the  farm. 


GENERAL  SUMMARY. 


(1)  Wherever  ice  is  abundant  the  cost  of  harvesting  and  storing 
is  usually  very  small. 

(2)  If  a  stream  of  water  is  available,  a  small  ice  pond  can  gener- 
ally be  constructed  on  the  farm  by  building  a  dam. 
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(3)  In  building  an  ice  house  care  should  be  taken  to  provide  for 
proper  drainage  and  ventilation.  The  drain  should  be  efficiently 
trapped  to  prevent  air  from  entering  the  house  through  the  drain. 

(4)  The  efficient  insulating  of  ice  houses  is  of  the  utmost  impor- 
tance, consequently  great  care  should  be  exercised  in  the  selection  and 
installation  of  the  insulating  material. 

(5)  About  40  cubic  feet  of  space  should  ordinarily  be  allowed  for 
a  ton  of  ice.    A  cubic  foot  of  ice  weights  about  57  pounds. 

(6)  Under  general  conditions  about  1  pound  of  ice  will  be  re- 
quired to  cool  and  keep  1  pound  of  cream  in  good  condition  until 
delivered  to  the  creamery  when  deliveries  are  made  three  times  a 
week. 

(7)  'V\Tien  storing  ice  about  50  per  cent  more  should  be  packed 
than  is  actiuilly  needed.  This  amount  allows  for  a  heavy  shrinkage 
and  for  household  uses. 

(8)  The  dairy  farmer  should  provide  annually  one-half  to  1  ton 
of  ice  per  cow  for  cooling  cream  only  and  1^  to  2  tons  per  cow  if 
whole  milk  is  cooled,  depending  upon  the  locality  and  other  factors. 

(9)  If  a  cake  of  ice  is  kept  floating  in  the  water  surrounding  the 
cream  cans  when  the  ordinary  cooling  cans  are  used,  the  tempera- 
ture will  remain  at  about  40°  F. 

(10)  Good  ice- water  tanks  can  usually  be  constructed  for  from  $5 
to  $20. 
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NATURAL  AND  ARTIFICIAL  BROODDJG  OF 
CHICKENS. 

By  Habby  M.  Lauon, 


The  proper  brooding  of  chickens  is  one  of  the  most  difficult  opera- 
tions on  many  poultry  fnrms,  especially  for  the  beginner.  Many 
poultry  keepers  who  are  able  to  secure  good  egg  yields  and  fair 
hatches  make  a  failure  of  brooding  chickens,  either  in  raising  only  a 
small  percentage  of  the  chickens  hatched  or  in  failing  to  rear  strong, 
vigorous  birds  which  develop  mt(»  good  breeding  stock.  Brooding  is 
still  in  the  experimental  stage,  and  no  one  system  has  given  perfect 
satisfaction. 

Broo<liiig  with  hens  is  the-  simplest  and  easiest  way  to  raise  a  few 
chickons  and  is  the  method  which  is  used  almost  exclusively  on  the 
average  farm.  Artificial  brooders  are  necessary  where  winter  or  very 
early  chickens  are  raised,  where  only  Ijegliorns  or  other  nonsefting 
bleeds  of  poiiltty  are  kept,  or  where  large  numbers  of  chickens  are 
raised  commercially.  Successful  natural  rearing  of  chickens  requires 
convenient  facilities,  regular  attention,  and  often  tries  one's  patience, 
while  artificial  methods  require  a  larger  investment,  close  attention, 
and  more  care,  but  are  more  commonly  used  where  large  numbers  of 
chickens  are  raised. 

REARING  CHICKENS  WITH  HENS. 

Sitting  hens  should  be  confined  to  slightly  darkened  nes^s  at  hatch- 
ing time  and  not  disturbed  unless  they  step  on  or  pick  their  chickens 
when  hatching,  in  which  case  the  chickens  should  be  removed  as  soon 
as  dry,  in  a  basket  lined  with  flannel  or  some  other  warm  material, 
and  kept  near  a  fire  until  all  the  eggs  are  hatched;  or  the  eggs  may  be 
removed  and  placed  imder  a  quieter  hen  whose  eggs  are  hatching  at 
the  same  time.  An  incubator  may  also  be  used  to  keep  the  earliest 
hatched  chickens  warm,  in  case  they  are  removed  from  the  nest.    If 

NciTi:. — rracciciil   tDslnu'Ilonii   In   both  naluru]   sail  artlllclflt   brooding  <•(  olilckrDB   are 
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the  eggs  hutch  unevenly,  those  which  are  slow  in  hatching  may  be 
placed  under  other  hens,  as  hens  often  get  restless  after  a  part  of  the 
chickens  are  out,  allowing  the  remaining  eggs  to  become  cooled  at 
the  very  time  when  steady  heat  is  necessary.  Remove  the  egg  shells 
and  any  eggs  which  have  not  hatched  as  soon  as  the  hatching  is  over. 
Hens  should  be  fed  ns  soon  as  possible  after  the  eggs  are  hatched,  as 
feeding  tends  to  keep  tliem  quiet ;  otherwise  many  hens  will  leave  the 
nest.  In  most  cases  it  is  best  that  the  hen  remain  on  the  nest  and 
brood  the  chickens  for  at  least  24  hours  after  the  hatching  is  over. 

Hens  are  often  used  to  raise  incubator-hatched  chicks  and  to  take 
the  place  of  the  artificial  brooder,  a  practice  that  is  in  operation  on 
many  poultry  farms.  A  few  eggs 
are  put  under  the  hen  four  or  five 
days  before  the  incubator  is  to 
hatch.  In  the  evening  following 
the  hatch  of  the  incubator,  after 
the  chickens  are  thoroughly  drj', 
one  or  two  are  put  under  the  hen. 
iind  if  she  is  found  to  mother  them 
properly, the  next  evening  asmany 
more  are  added  as  she  can  brood 
or  care  for  properly.  Hens  will 
successfully  brood  10  to  15  chick- 
ens early  in  the  breeding  season, 
and  18  to  25  in  warm  weather,  de- 
pending upon  the  size  of  the  hen. 
This  method  of  handling  chickens 
tloes  away  with  the  artificial 
brooder,  and  where  one  has  only  a 
snial!  number  of  chickens  to  raise 
it  is  a  very  easy  manner  in  which 
'""■"  '~.^ar"ZuZ  TkuiZ"  "'""""  t"  bandle'them,  and  also  a  good 
method  when  it  is  desired  to  raise 
^el)a^ately  special  lots  of  chicks.  It  should  be  borne  in  mind,  in  add- 
ng  chickens  to  a  hen  which  already  has  some  to  brood,  that  it  is  best 
o  add  those  of  the  same  color  and  ;ige  as  the  ones  already  with  her, 
. ,  the  hen  —'11  often  pick  the  later  arrivals  if  they  are  of  a  color  dif- 
ppnnf  f  ^ .  !■"  --."I  ihe  is  already  brooding.  As  a  rule  this  trans- 
-  .  >r,sr  ^.     .  IT--  1*^  li?''*^,  -'*>>'"iwh  with  a  quite  docile  hen 

■     ■■       i-  -■      ,,,ivn,ei  before  moving  her  and 

—                             ..j|  I  ■..  .len  should  be  dusted  every  two 

■  •-         ■■  ^w.iU'1  •■'■     ''"  --liicL-pii.-  ■'-p  weaned.    If  lice 

o^-ifo.  .  .     ..          -ibled  with  "head 
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lice,"  a  very  little  grease,  such  as  lard  or  vaseline,  may  be  applied 
with  the  fingers  on  the  head,  neck,  under  the  wings,  and  around  the 
vent.     Great  care  should  be  taken,  however,  not  to  get  too  much 
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ereni  methods  of  marklns  chicks.     If  thlg  iiiothod  Is  TollowtM] 
of  the  flock  can  be  easily  told. 

jrrease  on  the  chickens,  as  it  will  stop  their  growtli  and  in  some  cases 
may  prove  fatal. 

The  brood  coop  should  be  cleaned  at  least  once  a  week  ami  kept 
free  from  mites.  If  mites  are  found  in  the  coop,  it  should  be  thor- 
oughly cleaned  and  sprayed  with 
kerosene  oil  or  crude  petroleum. 
From  1  to  2  inches  of  sand  or  dry 
dirt  or  a  thin  layer  of  straw  or 
fine  hay  should  l>e  spread  on  the 
floor  of  the  coop.  Brood  coops 
should  be  mo\'ed  weekly  to  fresh 
ground,  preferably  where  there  is 
new  grass.  Shade  is  very  essen- 
tial in  i-earing  chickens,  especially 
during  warm  weather;  therefore, 
the  coops  should  be  placed  in  the 
hhade  whenever  possible.  A  corn- 
field makes  fine  range  for  young  i.-,r.  .t— rinn  and  chicks  niiowci  fr«? 
chickens,    as    thev    secure    manv        ""'«^-     ^'«<'    '°>'^<'    "^    bu'=1''Iii«i 

'        ,    ,  t       \  "■"«'«   'I'l3   "'■"■'"I   ot   Browing   chicka 

bugs  and  worms  and  have  fresh        u  piirsuwi. 

ground   to   run   on    most   of   the 

time,  due  to  the  cultivation  of  the  ground,  and  have  abundant  shade 

at  the  same  time. 

Toe  punch  or  mark  all  the  chickens  before  they  are  transferred  to 
the  brooder  or  brood  coop,  so  that  their  age  and  breeding  can  be 
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readily  determined  after  they  are  matured.  Farmers  frequently  keep 
old  hens  on  their  farms  and  kill  the  younger  hens  and  pullets,  be- 
cause they  are  imable  to  distinguish  between  them  after  the  pulIeU 
have  matured.  The  accompanying  diagram  (6g.  2)  shows  16  different 
methods  of  marking  chickens. 

BROOD  COOPS. 

Cliickens  liatched  during  tlie  winter  should  be  brooded  in  a  poultry 
house  Of  shed  while  the  outside  weather  conditions  are  uofavonible: 
after  the  weather  becomes  settled,  they  should  be  reared  in  brood 
coops  out  of  doors.  Brood  coops  should  be  made  so  that  they  can  be 
closed  at  night,  to  keep  out  cats,  rats,  and  other  animals,  and  enougl 


iTlilcka  iilonty  ot  vt 


n  wtrc  door  back  of  the  boarded 
s  BrrouBcmpnt  fnmlshM  tbe  hen 
night  and  prevents  aii7  anljnali 


ventilation  should  be  allowed  so  that  the  hen  and  chicks  will  have 
plenty  of  fresh  air.  A  gimd  coop  is  illustrated  in  figure  4.  This  coop 
is  used  at  the  Government  poultry  farm  at  Beltsville,  Md.  Full  de- 
tails and  si>ecifications  for  building  it  are  given  in  Farmers'  Bulletin 
574,  "  Poultry- House  Construction,"  page  13, 

The  hen  should  lie  confined  in  the  coop  until  the  chicks  are  weaned, 
while  the  iliickens  arc  allowed  free  range  after  they  are  a  few  days 
old.  Where  hens  are  allowed  free  range  and  have  to  forage  for  feed 
f<u-  themselves  and  chicks,  they  often  take  them  through  wet  grass, 
where  the  chicks  may  become  chilled  and  die.  Most  of  the  feed  the 
chick'!  secure  in  this  manner  goes  to  keep  up  the  heat  of  the  body, 
wliei'eas  feed  eaten  by  those  that  arc  with  a  hen  that  is  coofined  pro- 
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duces  more  rapid  growth,  as  the  chicks  do  not  have  so  much  exercise. 
Then,  t«K),  in  most  broods  there  are  one  or  two  chicks  that  are  weaker 
than  the  others,  and  if  the  hen  is  allowed  free  range  the  weaker  ones 
often  get  behind  and  out  of  hearing  of  the  mother's  cluck  and  call. 
In  most  cases  this  results  in  the  loss  and  death  of  these  chicks,  due  to 
becoming  chilled.  If  the  hen  is  confined  the  weaklings  can  always 
find  shelter  and  heat  under  her,  and  after  a  few  days  may  develop 
into  strong,  healthy  chicks. 

The  loss  in  young  chicks  due  to  allowing  the  hen  free  range  is 
undoubtedly  large.  Chickens  frequently  have  to  be  caught  and  put 
into  their  coops  during  sudden  storms,  as  they  are  apt  to  huddle  in 
some  hole  or  comer  where  they  get  chilled  or  drowned.    They  must 


be  kept  growing  constantly  if  tlie  best  results  are  to  be  obtained,  as 
they  nevei'  entirely  recover  from  checks  in  their  growth  even  for  a 
short  period.  Hens  are  usually  left  with  their  young  chicks  as  long 
as  they  will  brood  them,  wliile  some  hens  frequently  commence  to  lay 
l>efore  the  chickens  are  weaned. 

Several  styles  of  coops  are  shown  in  figures  5  to  8,  inclusive,  the 
undesiriible  features  of  which  are  pointed  out. 

ARTIFICIAL  BROODING. 

The  artificial  method  of  brooding  chickens  consists  in  supplying 
artificially  as  nearly  as  possible  the  heat  furnished  by  the  hen  under 
natural  conditions.  The  temperature  of  a  hen  is  about  106°  F.,' 
but  as  hens  seldom  sit  closely  on  chickens  the  latter  do  not  receive 
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this  degree  of  heat.  Hens  udapt  their  methods  of  brooding  to  con- 
ditions such  us  temperature,  size  of  the  chickens,  wet  weather,  etc., 
and  the  operator  of  a  brooder  must  meet  these  conditions  as  well  »s 


he  can.  This  hick  of  adjustability  to  changes  is  one  of  the  weakesi 
points  in  our  jjresent  brooders  and  brooder  systems.  Some  of  the. 
most  important   faults  in  the  mnniigement  of  brooders   are  over- 


3     he  chickens   fail  to  get 

"Dply  the  proper  tempera- 

-"'lipr  conditions,  and  be 
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Chickeiiii  are  usually  left  in  the  incubator  from  24  to  36  hours 
after  hatching,  without .  feeding,'  before  they  are  removed  to  the 
brooder,  which  should  have  been  in  operation  for  a  day  or  two  at 
the  proper  temperature  for  receiving  the  chickens.  A  beginner 
should  try  his  brooding  system  carefully  before  he  uses  it.  After 
placing  the  chickens  in  the  brooder  they  can  be  given  feed  and  water. 
Subsequent  loss  in  chickens  is  frequently  due  to  chilling  received 
while  taking  them  from  the  incubator  to  the  brooder.  They  should 
be  moved  in  a  covered  basket  or  receptacle  in  cool  or  cold  weather. 
HOVERS,  BROODERS,  AND  BROODING  SYSTEMS. 

There  ai-e  a  largff^limber  of  hovers,  brooders,  and  brooding  sys- 


tems used  throughout  the  country,  some  with  success,  although  many 
are  discarded  as  failures,  while  each  year  brings  some  modification 
or  change.  One  poultryman  uses  a  system  successfully,  while  hi.s 
neighbor  may  make  a  failure  o£  the  same  system  but  does  well 
with  another.  More  ilifference  of  opinion  exists  as  fo  the  value  of 
brooding  systems  than  in  any  other  part  of  poultry  rearing,  which 
shows  that  no  system  is  ideal  for  all  conditions  or  all  people,  but 
that  success  depends  largely  on  individual  handling  and  care.  Many 
failures  in  brooding  are  due  to  weak  chickens,  which  may  be  traced 
to  faulty  incubation  or  weakness  in  the  breeding  stock.  Successful 
rearing  of  chickens  depends  primarily  upon  having  healthy,  vigor- 
ous breeding  stt>ck. 


8  farmers'  bulletin  624. 

Brooding  systems  may  be  classified  as  follows,  according  to  their 
capacity:  Individual  brooders  or  hovers  holding  from  25  to  100 
chickens;  coal,  gasoline,  and  engine  or  distillate  oil  stove  brooders, 
with  a  capacity  varying  from  200  to  1,200  chicks;  and  hot-watet 
pipe  ^stems,  the  capacity  of  which  is  unlimited.  The  beginner, 
if  possible,  should  thoroughly  investigate  tb«  brooding  equipment 
used  on  successful  poultry  farms  which  have  been  in  operation  for 
some  years. 

INOIVIDUAL  HOVEBS  AND  E 


The  small  individual  hovers  and  brooders  are  heated  with  either 
hot  air  or  hot  water,  with  kerosene  oil  as  the  source  of  heat.     Hovers 


DgcmcaC  of  outdwi 


ate  used  entirely  inside,  either  in  brooder  houses  or  in  small  colony 
hoiise^i,  while  bnwders  arc  made  for  both  indoor  and  outdoor  use. 
f)ut(lo(>r  broodeis  are  used  with  success  and  work  very  satisfactorily 
under  most  weather  conditions.  (See  fig.  9.)  The  capacity  of 
broodei-s  and  hovers  is  often  iiverestiinated.  and  one-half  to  two- 
thirds  of  the  number  of  chickens  c<anmonly  advised  will  do  much 
better  than  a  larger  number.  The  danger  frtim  fire,  due  frequently 
to  carelessness  and  hick  of  attention,  is  considerable  in  cheap  brooders 
ami  hovers,  while  there  is  some  risk  in  the  best  grades,  although 
j>roiH'r  cure  will  reduce  this  to  a  minimum.     Individual  hovers  in 
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colony  houses  or  several  in  one  large  house  are  giving  quite  general 
satisfaction  on  small  poultry  farms,  while  the  pipe  system  of  brood- 
ing is  commonly  used  in  large  commercial  poultry  plants  and  where 
extensive  winter  brooding  is  done.  When  a  lamp  is  used  as  the 
source  of  heat,  care  should  be  taken  to  keep  the  wick  and  burner 
properly  cleaned.  Brooder  lamps  and  stoves  should  be  inspected 
several  times  a  day.  Do  not  fill  the  brooder  lamp  quite  full  of  oil, 
as  the  heat  from  the  lighted  wick  will  expand  the  oil  in  the  bowl  and 
may  cause  it  to  overflow  and  catch  fire. 

Gasoline  brooders,  brooder  stoves  burning  engine-distillate  oil,  and 
a  separate  individual  hover  heated  by  a  coal  fire  are  coming  into  more 
general  use,  each  with  a  capacity  varying  from  200  to  1,500  chickens. 
These  large  individual  brooders  are  used  in  colony  houses,  and  when 
the  chickens  are  weaned  the  colony  house  is  used  as  a  growing  coop, 
which  requires  a  smaller  investment  than  the  long,  piped  brooder 
house,  and  allows  one  to  rear  the  chicks  on  range  to  good  advantage. 
Brooder  stoves  with  a  capacity  of  from  500  to  1,500  chickens,  heated 
by  distillate  oil,  are  used  quite  extensively  in  some  sections  of  the 
country.  These  stoves  are  usually  seen  in  houses  which  are  about  18 
feet  square,  but  are  occasionally  found  in  long  brooder  houses.  Most 
of  them  are  equipped  with  a  wafer  regulator  that  controls  the  flow 
of  oil  which  is  fed  automatically  from  a  tank  or  barrel  outside  the 
house,  or  several  stoves  may  be  connected  with  the  same  supply  tank. 
This  system  provides  good  ventilation,  sufficient  heat  to  keep  the 
chickens  from  crowding,  and  requires  a  minimum  of  care. 

Until  one  has  had  considerable  experience  it  is  best  not  to  brood 
over  1,000  chickens  in  one  flock,  and  a  much  smaller  number  would 
probably  do  better. 

Individual  hovers  with  a  capacity  of  from  200  to  1,000  chickens 
have  recently  been  placed  on  the  market  and  appear  to  be  giving 
satisfaction.  Each  hover  is  heated  by  a  separate  self-feeding  coal 
stove  which  is  adapted  for  use  in  a  colony  brooder  house.  The  value 
of  this  brooder  would  appear  to  depend  gi'eatly  on.  the  efficiency  of 
the  heater  and  the  time  required  to  care  for  the  stove. 

HOT-WATER  PIPE   BROODERS. 

This  system  consists  of  long  brooder  houses  heated  with  hot  water, 
coal  being  used  for  fuel  almost  exclusively.  Many  of  the  latest 
mammoth  brooders  are  giving  good  success,  and  in  these  cases  the 
labor  of  brooding  a  large  number  of  chickens  is  less  than  where  small 
individual  brooders  or  hovers  are  used.  These  brooders  are  suitable 
for  large  poultiy  farms  or  for  farms  where  most  of  the  chickens  are 
raised  during  the  winter  and  early  spring. 
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METHOD  OF  HEATING. 

Brooders  are  heated  either  by  overhead  or  bottom  heat  or  by  a 
combination  of  these  two  methods.  Too  much  bottom  heat  does  not 
give  good  results,  while  either  the  overhead  or  the  combination 
methods  are  used  successfully.  Many  pipe  systems  have  a  hover  or 
cover  over  a  section  of  the  pipes  in  each  pen,  while  others  are  used 
without  them,  and  each  appears  to  give  good  results  with  different 
operators.  A  piece  of  wool  felt  or  cotton  flannel  is  often  used  for 
this  purpose.  Gas  and  electricity  are  also  used  for  heating  brooders 
and  hovers  with  good  success,  and  where  available  they  supply  one 
of  the  steadiest  and  most  convenient  sources  of  heat.  A  brooder 
built  along  the  style  of  the  oil  brooder  stoves  with  gas  or  electricity 
as  the  source  of  heat  should  prove  very  satisfactory.  Heaters  for  the 
mammoth  brooders  or  hot-water  pipe  systems  are  usually  equipped 
with  automatic  regulators,  which  are  operated  either  by  expansion 
of  water  or  electric  contact.  Both  types  of  regulators  have  given 
good  satisfaction.  A  reliable  regulator  is  very  essential  to  success 
with  any  of  these  systems. 

FIRELESS  BROODERS. 

Cold  or  fireless  brooders  are  used  in  a  small  way  by  many  people 
with  success,  and  can  be  either  purchased  or  built.     As  their  con- 
struction is  very  simple,  many  people  prefer  to  build  rather  than  to 
buy  them.    The  body  heat  of  the  chickens  is  the  source  of  warmth  in 
this  system,  which  requires  that  several  chickens  be  placed  in  a  small 
receptacle  to  generate  and  retain'  the  heat.     Small  fireless  hovers 
with  adjustable  (juilts  or  covei^  are  used  in  both  indoor  and  out- 
door brooders  and  in  colony  houses.     A  box  18  inches  square  and  8 
inches  deej)  makes  a  good  hover  of  this  type.     The  number  and  posi- 
tion of  the  (juilts  used  over  the  chickens  in  this  box  are  regulated 
according  to  the  weather  and  the  number  of  the  chickens  in  the 
brooder.    In  very  cold  weather  the  quilts  should  sag  so  as  to  rest  on 
the  backs  of  the  newly  hatched  chickens  and  there  should  be  little  or 
no  emi)ty  space  in  the  hover,  while  in  warmer  weather  or  with  older 
'hickens  the  quilts  or  covers  are  raised  or  part  of  them  removed. 
^^>on    1'     '^  J'^  chicks  are  usually  placed  in  a  fireless  brooder,  25 
^oirn       ..     -vt   age  num^^v,  while  small  lots  do  better  than  larger 
^if  ^^"<^i-^"l     Ti-'>li^foi  in  these  brooders  must  be  changed 

.    .  •»  ■•         '»e  watched  carefully  and  closely 

t..^  -.  »ncl  do  not  sweat.    Fireless  brooders 

1 ^ated  broodprs,  using  the  latter 

.  -  -  .     »      ion     H'^i    ,nould  be  governed 

■   ;t:idtures,  before  trans- 
—       '  ^en  first  placed  in  the 
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fireless  brooders  the  chickens  may  have  to  be  put  under  the  hovers 
frequently,  until  they  learn  where  to  get  warm.  Good  results  are 
also  obtained  with  these  brooders  when  used  in  a  heated  room. 

CORRECT  TEBIPERATURES   FOR  BROODING. 

The  best  temperature  at  which  to  keep  a  brooder  or  hover  depends 
upon  the  position  of  the  thermometer,  the  style  of  the  hover,  the  age 
of  the  chickens,  and  the  weather  conditions.  Aim  to  keep  the  chick- 
ens comfortable.  As  the  operator  learns  by  the  actions  of  the 
chickens  the  amount  of  heat  they  require,  he  can  discard  the  ther- 
mometer if  he  desires.  When  too  cold  they  will  crowd  togetlier 
and  try  to  get  nearer  the  heat.  If  it  is  found  in  the  morning  that 
the  droppings  are  well  scattered  imder  the  hover  it  is  an  indication 
that  the  chickens  have  had  enough  heat.  If  the  chickens  are  com- 
fortable at  night  they  will  be  spread  out  under  the  hover  with  the 
heads  of  some  protruding  from  under  the  hover  cloth.  Too  much 
heat  will  cause  them  to  pant  and  gasp  and  sit  around  with  their 
mouths  open. 

It  is  impossible  to  state  for  each  case  at  what  temperature  the 
brooders  should  be  kept  to  raise  young  chickens ;  however,  it  will  run 
from  90°  up  to  100°  in  some  cases,  as  some  broods  of  chickens 
seem  to  require  more  heat  than  others,  an  average  being  93°  to  95° 
for  the  first  week  or  10  days,  when  the  temperature  is  gradually 
reduced  to  85°  for  the  following  10  days,  and  then  lowered  to  70° 
or  75°  for  as  long  as  the  chickens  need  heat.  This  depends  some- 
what on  the  season  of  the  year  and  the  number  of  the  chickens,  as  it 
can  be  readily  seen  that  the  heat  generated  by  50  chickens  would  raise 
the  temperature  under  the  hover  to  a  higher  degree  than  the  heat 
given  off  by  a  lesser  number,  consequently  the  amount  of  heat  fur- 
nished by  the  lamp  or  stove  will  have  to  be  regulated  accordingly. 
As  the  chickens  grow  larger  and  need  less  heat,  the  lamps  may  be 
used  only  at  night,  and  later  only  on  cold  nights.  The  heat  is  usually 
cut  off  at  the  end  of  4  or  5  weeks  in  March  or  April  in  the  vicinity  of 
Washington,  D.  C,  while  winter  chickens  have  heat  for  8  or  10  weeks, 
or  until  they  are  well  feathered.  Care  should  be  taken  to  prevent 
chilling  or  overheating  the  chickens,  which  weakens  them  and  may 
result  in  bowel  trouble. 

Chickens  need  a  cool  place  for  scratching  and  exercising  in  addi- 
tion to  heat.  Indoor  brooders  and  hovers  can  be  used  successfully  in 
unheated  brooder  houses  except  during  the  coldest  weather  in  most 
sections  of  the  country.  Outdoor  brooders  usually  have  a  cool  com- 
partment for  exercising,  where  the  chickens  are  fed  in  cold,  stormy 
weather.  If  winter  chickens  are  being  raised,  it  is  advisable  to  heat 
the  brooder  house  to  a  temperature  of  60°  to  70°,  regardless  of  the  tem- 
perature of  the  hover,  which  often  requires  placing  brooder  pipes 
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around  the  outside  walls  of  the  brooder  house.  The  need  of  this  heat 
depends  entirely  upon  the  brooding  system  and  the  weather  condi- 
tions; but  it  is  absolutely  necessary  that  the  heat  be  kept  at  the 
desired  temperature  under  the  hover.  Brooders  and  hovers  should 
have  from  one-half  to  2  inches  of  sand,  dry  dirt,  cut  clover,  or  chaff 
spread  over  the  floor  and  in  the  brooder-house  pen.  The  hovers 
should  be  cleaned  frequently,  as  cleanliness  is  very  essential  in  raising 
chickens  successfully. 

When  chickens  are  fii-st  put  into  the  brooder  they  should  be  con- 
fined under  or  around  the  hover  by  placing  a  board  or  wire  frame 
a  few  inches  outside  (this  would  not  apply  to  the  small  outdoor 
colony  brooders).  The  fence  or  guard  should  be  moved  gradually 
farther  away  from  the  hover  and  discarded  entirely  when  the  diick- 
ens  are  3  or  4  days  old  or  when  they  have  learned  to  return  to  the 
source  of  heat.  Young  chickens  should  be  closely  watched  to  see 
that  they  do  not  huddle  together  or  get  chilled.  They  should  be 
allowed  to  run  on  the  gi'oimd  whenever  the  weather  is  favorable^  is 
they  do  much  better  than  when  kept  continuously  on  cement  or  board 
floors.  Weak  chickens  should  usually  be  killed  as  soon  as  noticed. 
as  they  rarely  make  good  stock,  while  they  may  become  carrierB  of 
disease.  Brooders  should  be  disinfected  at  least  once  a  year,  and 
more  frequently  if  the  chickens  brooded  in  them  have  had  any 
disease. 

FEEDING  YOUNG  CHICKENS. 

Young  cliickens  should  be  fed  from  three  to  five  times  daily,  de- 
pending upon  one's  experience  in  feeding.  Undoubtedly  chickens 
can  be  grown  faster  by  feeding  five  times  daily  than  by  feeding  three 
times  daily,  but  it  should  be  borne  in  mind  that  more  harm  can  be 
(lone  to  the  young  chickens  by  overfeeding  than  by  underfeeding,  and 
at  no  time  should  they  be  fed  more  than  barely  to  satisfy  their  appe- 
tites and  to  keep  them  exercising,  except  at  the  evening  or  last  meal, 
when  they  should  be  given  all  they  will  eat.  Greater  care  must  be 
exercised  not  to  overfeed  young  chicks  that  are  confined  than  those 
that  have  free  range,  as  leg  weakness  is  apt  to  result  in  those 
^*'*n  fined. 

The  young  chicks  may  be  fed  any  time  after  they  are  3G  to  48  hours 

.1.1    I'l^ofi-M    iu»v  are  with  a  hen  or  in  a  brooder.    The  first  feed  mav 

nil     ■    '"••L-    »>    'l-h'^^kM^  '^irirs,  johnnycake,  stale  bread,  pinhead  oat- 

.'^•^      ■      •   ^ "     •'■•  ^i<*'     eeds  or  combinations  may  be  used  with 

M     -vith  mill    ire  of  considerable  value  in 
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cake  composed  of  the  following  ingredients  in  the  proportions 
named  is  a  very  good  feed  for  young  chicks:  One  dozen  infertile 
eggs  or  1  pound  of  sifted  beef  scrap  to  10  pounds  of  corn  meal ;  add 
enough  milk  to  make  a  pasty  mash,  and  1  tablespoonful  of  baking 
soda.  Dry  bread  crumbs  may  be  mixed  with  hard-boiled  eggs,  making 
about  one-fourth  of  the  mixture  eggs,  or  rolled  oats  may  be  used  in 
place  of  the  bread  crumbs.  Feed  the  bread  crumbs,  rolled  oats,  or 
johnnycake  mixtures  five  times  daily  for  the  first  week,  then  gradu- 
ally substitute  for  one  or  two  feeds  of  the  mixture  finely  cracked 
grains  of  equal  parts  by  weight  of  cracked  wheat,  finely  cracked  corn, 
and  pinhead  oatmeal  or  hulled  oats,  to  which  about  5  per  cent  of 


cracked  peas  or  broken  rice  and  '2  per  cent  of  charcoal,  millet  or  rape 
seed  may  be  added.  A  commercial  chick  feed  may  be  substituted  if 
desired.  The  above  ration  can  be  fed  until  the  chicks  are  two  weeks 
old,  when  they  should  be  placed  on  grain  and  a  dry  or  wet  mash 
mixture. 

After  the  chicks  are  10  days  old  a  good  growing  mash,  composed 
of  2  parts  by  weight  of  bran,  2  parts  middlings,  1  part  cornmeal,  1 
part  low-grade  wheat  flour  or  red-dog  flour,  and  10  per  cent  sifted 
beef  scrap,  may  be  placed  in  a  hopper  and  left  before  them  al  all 
times.  The  mash  may  be  fed  either  wet  or  dry;  if  wet,  only  enough 
moisture  (either  milk  or  water)  should  be  added  to  make  the  feed 
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crumbly,  but  in  no  sense  sloppy.  When  this  growing  mash  or  mix- 
ture is  not  used  a  hopper  containing  bran  should  be  accessible  to 
the  chickens  at  all  times. 

When  one  has  only  a  few  chickens  it  is  less  trouble  to  purchase 
the  prepared  chick  feeds,  but  where  a  considerable  nimiber  are  reared 
it  is  sometimes  cheaper  to  buy  the  finely  cracked  grains  and  mix 
them  together.  Many  chick  feeds  contain  a  large  quantity  of  grit 
and  may  contain  grains  of  poor  quality,  so  that  they  should  be  care- 
fully examined  and  the  quality  guaranteed  before  they  are  pur- 
chased. 

As  soon  as  the  chickens  will  eat  the  whole  wheat,  cracked  corn, 
and  other  grains,  the  small-sized  chick  feed  can  be  eliminated.  In 
addition  to  the  above  feeds  the  chickens'  growth  can  be  hastened  if 
they  are  given  sour  milk,  skim  milk,  or  buttermilk  to  drink.  Grow- 
ing chickens  kept  on  a  good  range  may  be  given  all  their  feed  in 
a  hopper,  mixing  2  parts  by  weight  of  cracked  com  with  1  part  of 
wheat,  or  equal  parts  of  cracked  corn,  wheat,  and  oats  in  one  hopper 
and  the  dry  mash  for  chickens  in  another.  The  beef  scrap  may  be 
left  out  of  the  dry  masli  and  fed  in  a  separate  hopper,  so  that  the 
chickens  can  eat  all  of  tliis  feed  tliey  desire.  If  the  beef  scrap  is 
to  be  fed  separately  it  is  advisable  to  wait  imtil  the  chicks  are  10 
days  old,  altliough  many  poultrymen  put  the  beef  scrap  before  the 
young  chickens  at  the  start  without  bad  results.  Chickens  confined 
to  small  yards  should  always  be  supplied  with  green  feed,  such  as 
lettuce,  sprouted  oats,  alfalfa,  or  clover,  but  the  best  place  to  raise 
chickens  successfully  is  on  a  good  range  where  no  extra  green  feed 
is  recjuired.  Fine  charcoal,  grit,  and  oyster  shell  should  be  kept 
before  the  chickens  at  all  times,  and  cracked  or  ground  bone  may 
be  fed  where  the  chickens  are  kept  in  small  bare  yards,  but  the 
latter  feed  is  not  necessary  for  chickens  that  have  a  good  range. 
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COTTON  WILT  AND  ROOT-KNOT. 

By  W.  W.UI1.BKKT, 

PiilhoUigwt,  Office  0/  Cotton  aitd  'JVurk  Ditente  and  b'ugtir-PUiHl  Iiivegtigations. 

INTBODUCnON. 

Tliruugliout  the  Handy  sections  of  the  cotton  h«U,  where  ccittini 
wilt  and  root-knot  occur  every  year  to  an  increasing  extent,  there  im 
urgent  noetl  for  a  fuller  understanding  of  these  diseases  and  tlie 
important  relation  they  bear  to  each  other  and  to  the  farmer's  mar- 
gin of  profit.  Wilt  occurring  alone  causes  serious  loss  to  the  cotton 
crop,  not  only  hy  killing  large  numbers  of  plants,  but,  further,  liy 
stunting  very  many  others  and  thua  greatly  reducing  the  yield.  Cot- 
ton root-knot  by  itself  causi's  a  dwarfing  of  the  plants  and  a  cons(>- 
quent  decrease  in  yield  over  large  areas.  Often  the  farmer  does  not 
notice  this  or  attributes  it  to  an  unfavorable  season,  poor  soil,  lack  of 
proper  fertilization,  or  some  local  condition.  Where  these  two  dis- 
eases occur  together,  which  is  frequently  the  case,  th©  loss  is  often  so 
great  that  it  becomes  w^ell-nigh  impossible  by  the  usual  methods  of 
cultivation  to  grow  the  jirincipal  money  crop  of  tliis  section  without 
an  actual  loss.  In  other  words,  wilt  and  root-knot  then  become  the 
most  important  limiting  factors  in  the  production  of  cotton.  To 
remedy  this  condition  the  whole  scheme  of  fanning  must  often  be 
changed  and  planned  with  special  reference  to  the  control  of  these 
higldy  important  enemies  of  the  cotton  crop.  Rotation  of  crops  for 
the  control  of  root-knot  and  the  use  of  varieties  of  cotton  resistant 
to  wilt  are  more  essential  to  the  profitable  growing  of  the  crop  in 
badly  diseased  areas  than  fertilization  or  cultivation,  although  thest^ 
are  of  prime  importance. 

Cotton  wilt  and  root-knot  occur  to  a  greater  or  less  extent  in  everj- 
cotton-producuig  State  from  North  Carolina  to  Texas.  The  areas 
where  wilt  is  of  most  general  and  serious  occurrence  are  southern  and 
eastern  South  Carolina,  southwestern  Georgia,  and  southeastern 
Alabama  The  lines  and  dots  on  the  accompanying  map  (fig,  1) 
show  graphically  the  relative  sex^rity  of  wilt  in  the  States  where  it 
occurs.  Parallel  lines  indicate  sections  where  the  disease  is  known 
to  be  general,  while  dots  are  used  to  mark  territory  less  generally 
infected,  each  dot  indicating  a  place  where  the  disease  ia  known  to 
6289S"— Bull.  625—14 1 
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occur.  Tlie  heavy  lino  marks  th«  upproximato  boundary  between 
tho  sandy  and  aUuvial  soila  of  the  Coastal  Plain,  where  wilt  and  root- 
knot  are  most  prevalent,  tuid  the  (lay  soils  of  the  Piedmont  Plateau, 
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Ihe  ilLi»fi«  is  fcnmm  lo  nppiir. 

whoro  tlm  <Ktum!iico  of  these  diseases  is  rare.     Wilt  without  doubt 
exists  in  many  places  of  which  wo  have  no  authentic  record,  and  it  is 
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-T\      't  is  |)rol)able  that  the  tlisease 

iirl'     ''I  the  cotton  sections  harini; 

L,     , ..-    rz-nnraUy  than  wilt  in  th« 
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reas  aiuf  soil  tyi>es.     Wherever  sandy  soils  occur  in  the  cot- 

t  root-knot  is  to  be  looked  for. 

e  it  is  difficult  to  form  a  very  accurate  estimate  of  the  damage 

by  these  diseases,  the  most  authentic 
available    indicate    that    an    annual 

$10,000,000  is  very  conservative.     The 

occasioned   not   only  by  the  death  or 
igof  affected  plants,  but  by  the  lower- 

the  market  value  of  infested  land,  by 
reased  cost  of  cultivation  of  such  land, 
the  growth  of  weeds  where  the  cot- 
8  died,  and  by  the  fact  that  badly  di*- 
lelds  must  often  be  used  for  crops  less 
ble  than  cotton.  This  situation  is  the 
infortuiiate  because  it  is  for  the  most 
nnecossary.  These  diseases  can  be  al- 
entiroly  controlled  by  the  methods 
ed  in  this  bulletin. 

OW  TO  RECOGNIZE  COTTON  WILT. 

1!  the-  leaves  of  cotton  plants  wilt  and  fail 

t    any  apparent   reason,    blackroot,    or    wilt,   is   to  be  sus- 

If  a  freshly   wilted  plant  is  examined  (fig.  2)  and  the  in- 

>f  the  stem  or  root  is  found  to  be  browned  or  blackened  (fig. 

3),  the  disease  is  al- 


e  the  ; 
KSt-pt. 
uble. 


most  sure  to  be  wilt. 
Certain  kinds  of 
dwarfing  of  the  main 
stem  an'  likewise 
characteristic  (>f  wilt, 
particularly  a  reduc- 
tion in  the  length 
and  a  shortening  of 
the  distance  between 
the  branches.  This 
is  often  accompanied 
by  the  normal  devel- 
opment of  one  or 
more  of  the  basal 
limbs,  due  to  partial 
infection  (fig.  4). 
iiiiy  kill  the  plants  in  early  May,  or  its  first  indication 
vidden  willing  and  death  of  practically  mature  plants 
rnlier.      All  through  the  season  affected  stalks  die  from 


iK  the  tjTiIcol  stiintinR  o 
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The  iirst  appearance  of  wilt  in  a  iield  is  usually  in  small  rounded  oi 
irregular  areas,  which  enlarge  each  season.  Outside  the  spots  wherr 
the  plants  are  killed,  dwarfed  and  sickly  plants  occur,  which  may 
survive  and  produce  a  small  crop.  Occasionally  plants  are  found  that 
remain  alive  in  the  worst  infected  area^.  By  selection  from  such 
resistant  plants,  varieties  largely  immune  to  the  disease  have  Iweii 
developed, 

HOW  TO  RECOGNIZE  COTTON  ROOT-KNOT. 

The  det(!Ctioii  (if  cotton  plants  affected  by  rootrknot,  except  by  an 
examination  of  the  roots,  is  much  more  difficult  than  in  the  cast  of 


fin.  s.— Tlont-icnat  oil  araiiiiii  )ilaiit  Kruwn  on  land  where noonslitant 
ccmpras  wrre  rabed  the  pievloiia  year. 

wilt.  Diseased  plants  oix*  <fistiiictly  stunted  but  not  appreciably  de- 
formed, lis  in  wilt,  itiid  have  a  pecnhnr  sickly  yellowish  green  color  on 
both  leaves  and  stem.  In  times  of  drought  affected  plants  are  the 
Iirst  to  rthow  the  lack  of  water  and  may  wilt  sbghtly  in  the  middle  of 
the  day.  If  such  a  plant  is  puUed  carefully  or,  better,  dug  up  with  a 
shovel,  the  roots  will  be  found  fo  be  covered  with  swellings,  or  galb, 
rom  the  size  of  a  pinbead  to  a  half  inch  or  more  in  diameter,  as  shown 
"  ''?ure  5.  If  one  of  these  knots  is  Ijroken  open,  numerous  pearly 
' '»"    'ounded  bodies  about  half  the  size  of  asmallpinhead,  the  female 

"des  (see  fig.  1 1),  can  often  be  seen  with  the  naked  eye. 

'  I     >  roo*  knot  occui-s  with  wilt,  whieb  is  often  the  case,  the  symp- 
.  '.,.    .     •■'*.     lisetLses  are  pn-a^Mit.     T^"  plants  usually  all  (^  or  ue 
■■  <      !■-     '-■('    [lit  1   tl.  .1-   ii    "it-'i      ^  ""vxlyced. 
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IMPORTANT  FACTS  ABOUT  COTTON  WILT. 

WII.T  CAUSED  BV  A  FUNGUS. 

Wilt  is  caused  by  a  fungus,  a  minute  moldlike  plant  growth  (fig.  6) 
which  enters  the  roots  from  the  soil.  It  grows  vigorously  in  thfi 
water-carrying  ves- 
sels of  the  roots  and 
stems  (fig.  7),  caus- 
ing them  to  turn 
black.  (See  fig.  3.) 
It  shuts  off  wholly 
OP  in  part  the  water 
supply  of  the  plant 
and  eventually 
brings  about  the 
death  of  those  bad- 
ly   affected.      This 

fungus  produces  in  Fio.S.— The  cMIot  wIK  limgua  (Fummum  mulii/fc/um  Atli.}^  1,  Co- 
ETCat  nutnherS  sev-  nIdlophKre;  2,  mvTo«midla^  3,  mtcnicaiMla:  1.  chlaniydospans; 
°     ,  e    e      ■  S,  bltiotswollenhyphip. 

eral  types  of  fruits 

ing  bodips,  by  which  it  is  propagated.     (See  fig,  6.) 

Closely  related  fungi  of  the  same  genua  cause  serious  wilts  of 
1^  okra,  coffee  weed,  cowpea,  tomato,  water- 

melon, potato,  and  other  plants.  Tlixis 
far,  these  diseases  have  not  been  proved 
to  be  communicable  to  cotton. 

WILT  SPREAD  BY  NUMEROUS  AGENCIES. 

Wilt  is  spread  by  the  direct  growth  of 
the  causal  fungus  through  the  soil  and 
by  any  agency  whicli  will  transfer  spores 
or  disease-infected  soil  from  one  field 
to  another,  such  as  ctUtivators,  ph>ws, 
and  other  tools,  the  feet  of  men  or  ani- 
mals, wind,  and  drainage  water.  Dur- 
ing heavy  rains  the  overflow  from  dis- 
eased fields  Mill  carry  the  wilt  to  lower 
areas.  To  prevent  this,  terraces  may 
often  be  built  advantageously  to  turn 
the  water  into  ditches.  Stable  manure 
and  the  compost  heap  may  be  infected 
by  soil  from  the  feet  of  mules  used  in  a 
(Useased  field,  and  thus  the  wilt  may  be 
carried  to  new  areas.  The  disease  is 
often  spread  most  noticeably  along  fre- 
quently traveled  farm  roads  or  paths.  It  is  possible,  but  not  yet 
proved,  that  the  disease  is  carried  in  the  seed. 


FiQ.  J.-Enlarsed  section  of  pari  ( 
flILal  by  ihp  mil  rimciis.    Normal  wi 
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WILT  MOST  SEVERE  ON  SANDY  LAND. 

Wilt  occurs  almost  exclusively  on  soils  of  a  sandy  or  sandy-loam 
nature.  In  most  cases,  the  lighter  the  soil  the  more  severe  is  the 
wilt.  For  this  reason  it  is  often  worst  in  portions  of  the  field  where 
large  quantities  of  sand  have  been  washed  by  drainage  water.  Sandy 
ridges  through  the  field  or  liigh  sandy  spots  are  also  severely  affected. 
Rarely  has  the  disease  been  knowTi  to  occur  on  clay  soils,  and  thea 
only  when  they  were  adjacent  to  infected  sandy  soils. 

WET  SEASONS  FAVOR  Wn.T. 

It  is  a  fact  recognized  by  most  farmers  in  wilt  territory  that  the 
disease  is  more  severe  in  wet  seasons  and  less  injurious  in  dry  years. 
Abundant  soil  moisture  favors  a  rapid  growth  of  the  cotton  plant  and 
likewise  furnishes  the  best  conditions  for  the  development  of  the 
fungus.  For  this  reason  abo,  new  cases  of  wilt  are  usually  most 
numerous  just  after  a  rain. 

ROOT-KNOT  MAKES  WU.T  WORSE. 

When  root-knot  occurs  with  wilt,  the  amount  of  loss  is  very 
materiallv  increased  and  different  methods  of  control  are  made 
necessary.  Cotton  is  moderately  subject  to  root-knot,  which  reduces 
the  jneld  in  hundreds  of  fields  whose  owners  are  ignorant  of  its 
presence.  The  plant  illustrated  in  figure  5  shows  a  typical  severe 
case  of  root-knot  on  cotton.  The  wounds  which  the  nematodes 
make  in  the  roots  furnish  points  of  entrance  for  the  wilt  fungus, 
which  then  completes  the  destructive  work.  Whole  fields  are  thus 
practically  annihilated,  the  farmer  losing  not  only  the  crop  but  aD 
tlie  labor  of  planting  and  caring  for  it,  w^hen  by  the  use  of  proper 
rotations  a  paying  crop  coiUd  have  been  grown.  Even  the  wilt- 
resistant  varieties  bred  by  the  Department  of  Agriculture  are  not 
entirely  resistant  to  root-knot  and  should  not  be  planted  on  land 
infested  bv  nematodes  until  sudi  fields  have  been  rotated  to  reduce 
the  immber  of  these  eelworms.  In  ahnost  every  case  where  wilt- 
resistant  cotton  sent  out  by  the  Bureau  of  Plant  Industry  was 
reported  to  have  failed,  tlie  reason  was  found  to  be  the  presence  of 
>t)t-kn'"* 

CONTROL  MEASURES. 

"«3  PLANTING  GIVES  NO  REUEF. 

ir        »     .  ./luj"-  •      '»'oennients  have  shown  that  late-planted  cot- 
^1-  »vc(l  l)y  wilt  as  that  put  in  at  the  usual  time. 

•  nionly  accepted  fact  that  late-planted  crops 
•   ;v  a  yield  as  tliose  r^"^*'*'^  isarly.     In  boll-weevil 
...V     ^r  T^ijintc'  ^^T'l^        *  '   .»i«ad  of  the  weevil. 


J     K  -  »'   ^1 
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PEHTlLIZBIia  AND  FUNGICIDES  INEFFECTIVE. 

Cotton  wilt  can  not  bo  controlled  by  the  use  of  fertilizers.  Neither 
kainit,  acid  pliosphate,  salt,  lime,  potash,  nitrate  of  soda,  or  any  other 
fertilizer  used  alone  or  in  combination  has  given  any  relief.  In  some 
eases  of  slight  infpstation  the  use  of  stable  manure  has  been  of  benefit, 
and  its  use  in  the  breeding  of  Milt-resistant  varieties  has  been  found 
of  a.ssistan('o. 

The  use  of  soil  fungicides  is  too  expensive  to  be  worthy  of  coiisid- 
(Tiition.  Moreover,  lai^e  quantities  of  numerous  fungicides  have  bfcn 
u.Hi'il  on  wilt-infected  land  without  reducing  the  amount  of  disease. 


Fia.S.—A  Add  ot  IT plund  cotton  In  South  Carol bia  dostroyeil  liy  will. 
BOTATION  OF  CROPS  IMPOHTANT. 

The  fact  that  tlic  wilt  funfi;us  can  live  for  a  limg  tunc  as  a  aapropli;\'te 
on  the  decaj-ingoi^anic  matter  in  the  soil  renders  it  well-nigh  impossible 
to  Stan*'  out  the  disease  by  crop  rotation.  Short  rotations  are  of  little 
benefit.  \Miile  rotatioiw  of  seven  to  ten  years  have  reduced  the  wilt 
somewhat,  no  case  is  known  where  it  has  been  wholly  eradicated.  On 
the  other  liaud,  root-knot  can  be  controlled  by  rotation.  Because  of 
the  almost  universal  (tccuiTence  of  nmt-knot  witli  wilt  and  because  of 
the  fact  that  ncmiito<les  increase  tlie  severity  of  wilt,  rotati<»n  of  crops, 
combined  with  the  use  of  resistant  varieties,  becomes  of  vital  impor- 
tance in  the  control  of  wilt. 

WILT  CONTROLLED  BV  GROWINC  RESISTANT  VARIETtES. 

VTilt  when  occurring  alone  can  be  successfully  controlled  by  the  use 
of  wilt-resistiuit  varieties  of  cotton  (figs.  S  an(I  9).  'WTien  root-knot 
occurs  with  wilt,  crop  rotation  must  be  combined  with  the  planting 
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uf  resistant  varioties.  Thousands  of  acres  of  these  varieties  have  been 
profitably  grown  on  wilt-infected  land  every  season  for  the  past  sis 
or  eight  years.  Their  use  on  diseased  land  has  long  since  passed  the 
experimental  stage  and  each  season  sees  the  extension  of  their  planting 
to  new  territory. 


IMPORTANT  FACTS  ABOUT  HOOT-KNOT. 

ROOT-KNOT  CAUSED  BY  EELWOKMB. 

Root-knot  of  cotton  and  other  cro]>a  is  caused  by  niinute  eelwonm. 
or  nematodes,  which  bore  into  the  roots  and  live  there.  The  irrita- 
tion of  their  presi.'nce  results  in  the  formation  of  irregular  swellings, 
or  galls,  varying  in  size  from  tiny  enlargements  on  the  small  roots  to 
knots  an  inch  or  more  in  diameter  on  the  largo  ones.      The  male 


Fifi.  n,— Dillon  witt-resklanl  cntion  Kro"-n  Ih-t  j-i-i"  I  iHt  oh  Iho  bully  InrecUid  nelil  shown  flgtanrtK. 

worms  aro  too  snntU  to  bn  seen  with  the  nuked  eye  (fig,  10),  but  the 
females  (fig.  11)  when  full  of  eggs  ussumo  a  spherical  shape  and  may 
often  he  distinguished  in  fn'shly  l)n>ken  roots  as  glistening  pearly 
bdiUes  half  llie  size  of  a  small  pinhead.     Each  female   lays  several 

Inindi-ed  eggs,  and  thus  the  wonns  uro  propagated. 

HOW  ROOT-KNOT  IH  SPREAD. 

le  curried  from  one  (ield  to  ixnofher  by  any  agency 

■■■■  '  'III  ■<  ..-iiT  some  of  lh«  nematodes  or  their  eggs,  in  exacUy 
.„,  .  ....I  ,  -iMiiT  (hat  wdt  is  dmetiiinated.  Drainage  water  is  pei^ 
^""'  he  most  important  means  of  spreading  root-knot.    In 

■•.  iiiu.i  'oinnion  agency  for  the  introduction  of  the  nematode  into 
.,..,.  ',._^;,..,.,    -,    ,„-j,.p.     'ocV       ^.>*.|^lin(   -"vons,  peaches,  figs,  mul- 
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berries,  or  pomegranates,  and  young  asparagus,  cabbage,  eggplant, 
strawberry,  tobacco,  and  tomato  plants  purchased  from  iiifestcd 
sections  may  carry  the  worms  in  their  roots  or  in  the  soil  adhering  to 
them.  Several  cases  have  come  to  the  notice  of 
the  writer  which  have  been  unquestionably  traced 
to  nursery-stock  importations.  In  the  West,  where 
the  nematode  occurs  quite  commonly  on  the  potato, 
the  worms  are  carried  in  the  tubers. 

SANDY  SOn^  MOST  SUBJECT  TO  ROOT-KNOT. 

Root-knot  is  essentially  a  disease  of  light  soils. 
Although  the  diseast*  may  occur  on  heavier  soils  than 
wilt,  yet  it  is  not  as  a  rule  serious  on  soils  contain- 
ing a  largo  proportion  of  clay.  In  general,  the  lighter 
the  soil  the  more  severe  the  root--knot  injury.  The 
places  of  greatest  damage  are  usually  light  sandy  spots 
or  ridges  in  infected  fields.  In  gardens  which  have 
been  highly  fertihzed  with  stable  manure  root^knot 
is  often  very  severe. 


I'nlike  wilt,  rootr-kuot attacks  rio.  io.-The»duii 
a  very  large  number  of  plants,  radnttcoia  orncm- 
many  of  which  arc  important  »t«i«  Baiiivonn: 
farm  crops.  Those  subject  to  gl^  view  ^'u 
root-knot  injury  may  be  di- 
vided into  two  groups,  accord- 
ing to  their  degree  of  suscep- 
tibility. The  crops  most  se- 
verely attacked  by  root-knot 
arc  a-s  follows:  ( 

Bean,  wiy.  Fig. 


mors  hlgblj  mi 
nlfigd;  77i,iDld< 
rfglonoJthewQr 


Beet. 

Lettuce. 

Oantalouiie. 

Okra. 

Cam>t. 

Peach 

Celery, 

Pecan. 

Clover,  bur. 

Pomegranate 

Clover,  orimBoc. 

Potato. 

Coiqiea   (all   va 

ieties   ex- 

■Salaify. 

cept  Ir.iii  and 

Brabhani 

Squash, 

and  other  Imn 

liybridsV 

Tobacco. 

(;uc  umber. 

Tomato. 

EgKplant, 

Watermelon. 

The  manner  in  which  the  roots  of  the  cantaloupe  and  Black  cowpea 
are  covered  with  swellings,  or  galls,  by  the  disease  is  shown  in  figures 
12  and  13. 

62895°— Hull,  H'h—H 2 
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Plants  less  severely  injured  by  ro 

Alfalfa.  Collard. 

AsparaguB.  Cotton. 

Bean,  Lima.  Mulberry. 

Bean,  snap.  Oniaa. 

Cabbage.  Pea,  gartli 

Clover,  sweet.  Potato,  sv 


trkDot  are  the  following: 

Radiah. 

Spinach. 

Strawbeny. 

Sugar  cane. 
1.  Vetch,  common. 

i«t.  Vetch,  hairy. 

A  few  common  weeds  are  subject  to  nematode  injury  and  should 
therefore  be  eradicated  where  the  attempt  is  being  made  to  reduce 
root-knot  in  fields.  The 
most  severely  injured  are 
thcbaJloon  vine,the  may- 
pop  or  passion  flower, 
and  the  papaya  or  melon 
pawpaw.  Weeds  less 
severely  affected  by 
root-knot  are  mayweed, 
purslane,  and  sweet 
fennel. 


Fortunately,  a  few 
farm  crops  are  largely  or 
entirely  immune  to  root- 
knot.  By  employing 
these  in  suitable  rota- 
tions, nematodes  may  be 
starved  out  on  infest«(l 
fields,  so  that  susceptible 
crops  can  be  grown  until 
damage,  when  another  rota- 

to  root-knot: 


Ktc.  12.— Bool-knol  on  laiilalaupe. 


the  worms  increase  auHicit'utly  to 
tion  is  necessary. 
Tlie  following  crops  iire  largely  or  entirely 
Oowpea,  Irim  hybrids. 


Bariey, 
Hean,  velvet. 
HeRRanveeil,  Florida. 


Gm 


Oats,  winter. 
Peanut. 
Rye. 
So^um. 

■Wheat. 


"IT  VARIETIE.q  C 


H'  Whippoorwill,  Clay,  Black, 
<id  others  are  so  susceptible  to 
.(  mi^  inliirpd,  but  the  growing 
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of  them  on  iicmatode-infpsU'd  ticlds  greatly  increases  tho  number  of 
wonns  in  tho  soil,  and  consequently  the  damage  to  subsequent  cotton 
or  other  susceptibld  crops.  It  is  a  common  complaint  of  fanners  in 
wilt  sections  that  the  wilt  is  noticeably  more  severe  after  a  crop  of 
cow-peas  of  a  variety  which  is  siiacoptible  to  root-knot.  This  is  due 
to  the  fact  that  tho  nematodes  make  points  of  entranw  for  the  wilt 
fungus,  which  then  kills  or  further  injun's  the  plants.  There  are.  a  few 
varieties  of  cowpeas  which  are  highly  resistant  to  nematodes,  includ- 
ing the  Iron  and  the  Brabham  and  other  Iron  hybrids,  Th<'se  should 
be  the  only  cowpeas  planted  on  land  infested  with  root-knot. 

CONTROL  MEASURES. 

■OOT.KMOT  CONTROIXBD  BY  CHOP  ROTATION. 

The  rotation  and  diversification  of  crops  are  of  fundamental  impor- 
tance to  southern  agriculture  everywhere  and  become  absolutely 
necesaarj'  where  the 
root-knot  nematode 
is  present. 

It  has  been  repeat- 
edly demonstrated  l)y 
many  farmers  that 
n)ot-knot  can  be  con- 
trollid  by  the  use  of 
proper  crop  rota- 
tions. The  principles 
on  which  such  rota- 
tions  are    liased    are 

(1)  the  use  of  crops 
inunune  to  nematode 
attacks  until  the  nem- 
atodes are  sufficiently 
reduced  so  tlint  sus- 
ceptible crops  may  be 
profital)ly  grown  and 

(2)  the  eradiciitioii  of 

all  weeds  subject  to  root-knot.  The  use  of  crojw  tliat  will  ret\irii  a 
profit  and  the  building  up  of  thefertihty  uf  tliesoil  are  also  important 
considerations.  Every  farmer  must  work  out  for  himself  the  par- 
ticular rotations  suited  to  his  farm  and  his  type  of  farming. 

If  land  is  very  badly  infested  with  nennitodea  as  weU  as  wilt,  a 
■2-year  or  3-yenr  rotation  with  ininmne  crops  is  recommended  before 
susceptible  crops,  including  cotton,  arc  grown,  and  they  should  not 
be  grown  fur  more  than  one  or  two  years  thereafter  befort^  the  rota- 
tion with  unmnne  crops  should  be  repeated.     When  the  infestation  is 
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less  severe,  a  1-year  or  2-year  rotation  will  do  much  to  put  the  land 
in  condition  to  grow  the  crops  desired. 

In  planning  rotations  for  land  infested  with  root-knot,  susceptible 
crops,  such  as  tobacco,  sweet  potatoes,  cotton,  cantaloupes,  okra,  and 
tomatoes,  should  never  follow  one  another.  The  damage  increases 
each  year  so  long  as  susceptible  crops  are  planted.  If  the  first  crop 
should  escape  serious  injury,  the  nematodes  will  increase  in  the  soil 
to  such  an  extent  that  the  second  crop  will  be  almost  sure  to  show  a 
decided  loss.  Immune  crops  should  always  be  alternated  with  sus- 
ceptible ones  and  the  nematode  injury  thereby  reduced  to  a  minimum. 

With  regard  to  winter  legumes,  such  as  crimson  clover,  bur  clover, 
Japan  clover,  and  the  vetches,  the  use  of  which  is  rapidly  increasing 
throughout  the  South,  sufficient  observations  have  not  yet  been  made 
to  warrant  any  general  statement.  These  plants  are  listed  as  mod- 
erately to  severely  attacked  by  root-knot,  but  the  nematodes  are  not 
very  active  during  the  period  between  October  15  and  April  15,  when 
these  crops  are  usually  grown,  and  they  may  therefore  escape  serious 
injury. 

BEST  ROTATIONS  TO  USE. 

While  no  reconunendations  can  be  given  that  will  apply  to  all  situa- 
tions and  soil  types,  a  typical  rotation  that  can  be  modified  to  fit  any 
condition  is  suggested.  For  land  infested  with  both  wilt  and  root- 
knot  the  following  treatment  has  been  successfully  used  by  many 
farmers:  Beginning  in  the  fall,  sow  winter  oats  if  they  can  be  gotten 
in  early  enough  to  make  a  fairly  good  growth  before  it  is  necessary 
to  plow  the  land  for  the  next  crop.  Plow  the  oats  xmder  for  green 
manure  and  plant  corn  with  Iron  or  Brabham  cowpeas  between  the 
rows,  putting  in  the  corn  at  the  usual  time,  about  March  15  to  20  for 
middle  Georgia  and  South  Carolina.  In  the  fall  sow  a  winter  grain; 
this  can  be  cut  for  hay  or  allowed  to  ripen.  Cowpeas,  either  the  Iron 
or  Brabham  variety,  may  then  be  broadcasted  or,  better,  planted 
in  2-foot  drills,  where  they  can  be  cultivated  once  or  twice.  Bie 
cowpeas  may  bo  saved  for  seed  or  cut  for  hay  and  followed  by  another 
crop  of  winter  grain.  Tliis  should  be  plowed  imder  in  the  spring  in 
time  to  plant  a  wilt-resistant  variety  of  cotton  the  third  year.  Wheat, 
rye,  or  barley  may  bo  substituted  for  oats  as  a  winter-grain  crop,  and 
velvet  beans  for  the  Iron  or  Brabham  cowpeas  in  the  more  southem 
districts.  Any  of  the  other  inunune  crops  included  in  the  list  on 
^age  10  may  be  used  in  the  rotation. 

'Considerable  reduction  in  the  nematode  injury  will  follow  the  use 
•  V  1-year  rotation  composed  of  two  uanter-grain  crops  with  a  crop 
,  -'»i--pt.  beans  or  resistant  cow])eas  grown  the  intervening  summer. 
••"  -ISC  in  Georgia,  the  growing  of  a  single  crop  of  Iron  cowpeas 
FA.  k\  iiu  tnd  nem^^'^le  infested  land  w^ore  75  per  cent  of  the  previous 
"'  ''  **'^^    nllo^    rec  iitor'  ;>         "eduction  of  the  loss  in  the 

..^.    non  10  per  cent,  as  against 
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a  loss  of  90  per  cent  on  adjoining  land  planted  the  previous  year  in 
cotton  instead  of  Iron  cowpeas.  When  the  injury  is  as  severe  as 
this,  however,  it  is  usually  more  profitable  to  practice  a  2-year  or 
3-year  rotation. 

WILT-RESISTANT  VARIETIES  DEVELOPED  BY  BREEDING. 

The  conunercial  varieties  of  cotton  differ  considerably  in  their 
susceptibility  to  wilt,  but  none  of  them  are  sufficiently  resistant  to 
be  grown  profitably  on  wilt-inf«cted  land.  As  the  result  of  many 
tests  it  has  been  found  that  the  large-boUed  cottons,  such  as  the 
Russell,  Cleveland,  Truitt,  and  Rogers,  are  in  general  more  subject  to 
wilt  than  other  groups.  Some  of  the  smaller  boiled  varieties  have 
shown  considerable  resistance  and  have  been  used  as  a  basis  for  the 
breeding  of  resistant  strains. 

The  experiments  of  the  Bureau  of  Plant  Industry,  which  have  now 
been  carried  on  for  15  consecutive  years,  have  shown  that  the  only 
practicable  solution  of  the  wilt  problem  is  through  the  use  of  wilt- 
resistant  strains  developed  by  special  breeding.  Such  cottons  have 
been  produced  and  grown  successfully  for  the  past  eight  or  more 
years  on  thousands  of  acres  of  wilt-infected  land  in  a  large  niunber  of 
localities,  untU  no  doubt  remains  as  to  the  possibility  and  practi- 
cability of  controlling  the  disease  in  this  way.  During  this  period 
these  varieties  have  been  further  improved  by  selection  for  greater 
resistance,  larger  yield,  longer  lint,  higher  percentage  of  lint,  and  other 
desirable  quaUties. 

The  development  of  wilt-resistant  strains  requires  breeding  for 
several  years  by  the  careful  methods  described  later  in  this  bulletin. 
Mass  selections  from  apparently  resistant  strains  of  existing  commer- 
cial varieties  will  not  suffice.  The  selection  of  apparently  resistant 
plants  from  the  varieties  usually  grown  may  oocasionaDy  lead  to  the 
development  of  a  resistant  variety,  but  will  generally  result  in  dis- 
appointment. Only  by  the  selection  of  resistant  plants  from  an 
inherently  resistant  strain,  by  the  subsequent  testing  of  these  on 
wilt-infected  land,  and  by  the  continuation  of  individual  selections 
and  progeny-row  tests  can  a  resistant  variety  be  developed. 

DILLON. 

The  first  wilt-resistant  Upland  cotton  produced  was  the  Dillon,  a 
limbless  cluster  variety  derived  from  the  old  Jackson  Limbless.  It 
is  very  productive  on  land  to  which  it  is  adapted.  Crops  of  a  bale 
or  more  per  acre  have  been  grown  where  other  varieties  were  a 
failure.  The  yield  of  lint  is  37  to  38  per  cent.  This  cotton  has  been 
grown  quite  widely  since  its  introduction  in  1904  and  is  still  the  most 
resistant  to  wilt  and  root-knot  of  any  of  the  varieties  thus  far  devel- 
oped. The  fact  that  it  is  a  cluster  cotton  and  rather  hard  to  pick 
has  prevented  its  adoption  by  many  farmers. 
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Tile  se«>n(]  wilt-rcaistimt  variety  developed  by  tlie  Department  of 
Agricultiiri'  wiuh  the  Dixie.  This  has  tlio  branched  pyramidal  habit 
of  growth  characteristic  of  tlie  Petcrkin  group  of  varieties  and  iin 
this  03  well  aa  otlier  accounts  htva  gained  much  wider  popularilj 
tlian  tlie  Dillon,  The  Dixie  (fig.  14)  ha<l  its  origin  in  a  selpctloii 
made  at  Troy,  -Ma.,  of  a  plant  presumably  the  result  of  an  acoidentnl 
cross  bfitween  two  of  the  numerous  Upland  varieties  planted  there 

in  1902.  It  has  been 
carefully  bred  by  the 
plant- to-row  method 
until  well  (Lxed  and 
has  been  considerably 
improved  in  carliness, 
size  of  boll,  and  pe^ 
centage  of  hnt. 

The  Dixie  variety  is 
now  being  grown  verj- 
extensively  througli- 
out  tlie  wilt  districts 
of  -Vlnbama,  Georgia, 
and  South  Carolina 
and  is  very  largely 
displacing  tlio  Dillon. 
A  tcclmical  descrip- 
tion of  the  Dixie  vari- 
ety follows: 

Plant  vi(,iKxiuB,  wilt  rp- 

siHliuit,  of  medium  height. 

pj-rami<lal,    nearly  <it  tlip 

Pctorkiil  type,  usually  witli 

two  or   more  la^^  bani 

Hon.  braiithes,  and  with  lonjc, 

tflcnder.  alightly   drooping 

ilLi   of    iikcdiiini   tUEc,   about  75  lieii^: 

licki  MtKl  Kniall,  weight  of  lOOse^^IO 

■il  with  [-liiirt  KT^nixh  brown  tazi:  linl 


fniitiiift  limlis;  li';ivi's  o(  iik 
r(.'c|iiin'ii  for  a  jiouiid  uf  ^citl  i- 
.'Wins.  v:irialilc  in  c'ob.r,  but  1 


-if  lint 


tliirti  promising  will^n-sistaiit 

iiut-vp.-,  ]i.ish,'enl>iv.ll)vMr. 

■  ■     ■'  V-XU.U-.' -r-    .ml  is  l„.i„f. 


juiety,  the  Modella,  also  of  tlie 
\.i'.  Lewis,  of  tlie  Georgia  State 
ntnuliK'cd  in  Georgia. 


(KSWTANT  UTRAIN.S. 


kstwanl  advance  towanl  the 
al-""n   )ind  Geor^a,  a  new 
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problem  was  presented,  the  production  of  a  variety  of  cotton  that 
would  be  resistant  to  wilt  and  sufficiently  early  to  be  grown  in  the 
presence  of  the  weevil.  It  was  also  desired  to  produce  a  cotton  hav- 
ing larger  bolls,  longer  lint,  and  a  higher  percentage  of  lint  than 
either  the  Dixie  or  the  Dillon  variety.  The  indications  are  that  both 
of  these  varieties,  though  medium  early,  are  too  late  to  be  successfully 
grown  wliere  the  boll  weevil  is  present.  Accordingly,  in  1908,  1909, 
and  1911  a  large  number  of  hybrids  were  made  between  the  Dillon 
and  Dixie  as  wilt-resistant  parents  and  several  of  the  better  large- 
boiled  early  varieties,  some  of  wliich  were  being  successfully  grown 
in  areas  infested  with  the  boll  weevil,  namely,  the  Triumph,  Cook, 
Pride  of  Georgia,  Columbia,  Coker,  Webber,  Foster,  and  Trook. 

The  first  of  the  hybrids  have  now  been  grown  four  years  on  wilt- 
infected  land.  Several  promising  types  have  been  selected,  which 
are  very  highly  resistant  to  wilt,  uniform,  earUer  than  the  Dillon, 
and  possess  to  a  greater  or  less  d^ree  the  other  characters  desired 
of  larger  bolls,  longer  lint,  and  higher  percentage  of  lint.  There 
remains  now  the  important  work  of  testing  these  hybrids  on  wilt- 
infected  land  in  the  presence  of  the  boll  weevil,  to  determine  which 
ones  are  best  adapted  to  withstand  the  attacks  of  these  two  most 
serious  enemies  of  the  cotton  industry.  As  soon  as  the  tests  are  com- 
pleted, the  best  strains  will  be  propagated  as  rapidly  as  possible  and 
their  seed  distributed. 

OTHER  RESISTANT  VARIETIES. 

iVmong  the  several  so-called  resistant  varieties  that  have  been  devel- 
oped by  individual  farmers,  two  are  worthy  of  mention.  The  variety 
known  as  '^Sam  Wood''  was  developed  by  Judge  Samuel  Wood,  of 
Abbeville,  Ala.,  and  has  been  grown  to  a  considerable  extent  in  Henry 
and  adjoining  counties  of  southeastern  Alabama.  The  variety  is  tall, 
approaching  the  semicluster  type,  quite  wilt  resistant,  productive,  and 
gives  38  to  40  per  cent  of  lint.  Its  principal  faults  are  small  bolls  and 
short  Unt,  great  lack  of  uniformity,  and  late  maturing  habit.  It  is 
probably  too  late  for  successful  culture  in  the  presence  of  the  boll 
weevil. 

Another  variety  has  been  developed  in  the  same  section  by  Mr.  W.  F. 
Covington,  of  Headland,  Ala.,  and  is  known  commercially  as  the 
Covington  Toole  Wilt-Resistant  cotton.  This  is  a  selection  from  the 
Improved  Toole.  It  possesses  the  earliness  and  productiveness  of  the 
Toole,  together  with  its  high  percentage  of  Unt,  is  very  uniform,  and 
fairly  resistant  to  wilt.  For  those  who  do  not  object  to  small  bolls, 
short  lint,  and  lack  of  storm  resistance,  this  variety  will  prove  superior 
to  other  commercial  varieties  for  wilt-infected  land,  especially  in 
southeastern  iVlabama,  to  which  section  it  seems  best  adapted. 
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RESISTANCE  TO  WILT  MAINTAINED  BY  CAREFUL  BREEDING. 

Several  years'  experience  with  wilt-resistant  varieties  has  demon- 
strated the  fact  that  resistance  to  wilt  can  be  maintained  only  by  care- 
ful attention  to  breeding.  Special  care  is  needed  to  prevent  the  dete- 
rioration of  resistant  varieties  through  crossing  with  nonresistant 
cotton  in  near-by  fields,  through  the  lack  of  selection,  and  through 
the  mixing  of  seed  at  the  public  gins.  A  careful  man  can  maintain  the 
resistance  of  his  cotton  indefinitely,  but  when  neglected  it  loses  this 
quality  in  three  or  four  years  and  must  be  replaced  by  fresh  seed 
Consequently,  there  is  likely  to  be  a  permanent  annual  demand  for 
several  thousand  bushels  of  carefully  bred  wilt-resistant  seed  in  newly 
every  infected  county.  It  is  important  that  this  should  be  grown  in 
the  home  county,  as  locally  grown  seed  gives  better  results  than  seed 
brought  from  a  distance.  Because  of  these  facts  an  excellent  oppor- 
tunity exists  for  progressive  men  in  every  wilt-infected  county  to 
engage  with  profit  in  the  growing  of  seed  of  wilt-resistant  varieties  of 
cotton.  Tlio  method  found  most  successful  requires  care,  accuracy, 
and  instruction  at  the  start. 

PRINCIPLES  OF  BREEDING. 

The  careful  farmer  has  heretofore  attempted  to  maintain  the  quality 

of  his  cotton  by  planting  his  seed  patch  at  a  distance  from  other  cotton 

to  avoid  crossing,  by  pulling  out  undesirable  plants,  by  mass  selection 

of  the  best  plants  in  the  field,  and  by  care  to  avoid  the  miying  of  the 

seed  with  that  of  other  cotton  at  the  gin.     These  are  all  important, 

but  one  additional  stop  is  necessary  for  tlie  best  results  in  breeding  for 

wilt  resistance,  viz,  the  adoption  of  the  plant-to-row  method  of  aelect- 

uig  and  testing  plants.     The  increased  value  of  the  plant-to-row 

method  of  breeding,  which  is  necessary  to  maintain  wilt  resistance,  is 

based  on  the  principle  that  individual  plants  differ  not  only  in  their 

visible  characters  but,  what  is  more  important,  in  their  inherent  power 

to  transmit  these  characters  to  their  progeny.     Two  plants  growing 

side  by  side  may  ])c  identical  so  fur  as  the  eye  can  see,  both  in  external 

charactoi*s  and  apparent  resistance  to  wilt.     The  resistance  of  one 

plant  may  ])e  due  to  an  inherent  (|uality,  which  will  be  passed  on 

tlirough  the  schhI  to  the  olFspring,  while  the  apparent  resistance  of 

»>'^  ()tlu»r  may  bo  caused  by  lack  of  wilt  infection.     By  planting  the 

vvvl  of  those  two  phuits  in  progeny  rows  on  wilt^infected  land  it  is 

nissiblo  to  pick  out  and  save  the  resistant  row  and  discard  the  other. 

Pi<r.  15.)     If  such  plants  are  pickcnl  together,  both  the  good  and  bad 

niMlities  are  f)orp(»tuato(l  and  progress  is  greatly  hindered.     The  same 

^iiu^xplos  apply  to  other  cl^»^»-»»^  '<ts.     llioy  are  extremely  important 

'or  ^roT 'M'lil  -^Mj^Mi  broodit-^,  if*    »^  Iw^oiinj   \\v  wilt  resistance  they 


,vr    '    ^ '    '  -    i»t-*  lit 
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BREEDING  METHODS. 

For  tho  Assktaace  and  guidance  of  fanners  who  desire  to  take  up 
tho  growing  of  wilt-rosistant  cotton  seed,  either  for  their  own  use  or 
for  sale,  the  methods  worked  out  by  the  Bureau  of  Plant  Industry 
as  the  result  of  15  years'  experience  will  be  described. 

Briefly,  the  plant-to-row  method  of  breeding  is  as  follows:  Select 
the  most  resistant  plants  to  be  found,  pick  and  gin  them  separately, 
plant  a  row  from  each  on  wilt-infected  land,  discard  the  iionresistant 
and  inferior  rows,  and  continue  to  select  and  breed  from  the  best 
rows  and  plants  only.  The  breeder  must  formulate  a  type  of  plant 
tbwanl  which  to  select  and  keep  this  always  in  mind. 


■n 

^^:?i*li|k^^- 

^^ 

Fig.  I.").— l'rop«iiy  rows  In  a  breeding  plat  or  Dlllrm  colt 
rur  ptoi-pd  nonreelstanl.  The  parent  plnnt  was  healll 
IMS  Iti  Ihr'  M-lwtinn  n(  iwistanl  stmins. 

SELECT  WILT-INFECTED  LAND. 

-VU  breeding  work  fur  resistance  to  wilt  must  be  done  on  wilt- 
infoct<t<i  land,  so  that  nonresistant  plants  will  bo  chminated  as  rapidly 
:is  they  appear  and  only  resistant  ones  propagated.  Land  uniformly 
iifccted  with  wilt  should  bo  selected,  as  free  as  possible  from  root- 
<not,  separated  from  other  cotton  to  avoid  cross-pollination,  and  near 
snoiigh  to  the  house  to  be  convenient  for  selection  work  at  odd  times. 
The  plat  may  bo  located  in  a  cornfield  or  in  a  field  of  the  same  variety 
if  cotton.     It  shouhl  be  re<'tangidar  in  shape,  with  all  the  rows  the 
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same  length,  and  prepared  and  fertilized  as  for  other  cotton.  The 
rows  should  be  laid  off  4  to  4^  feet  apart^and  the  hills  2  to  2^  feet, 
to  allow  room  for  the  normal  development  of  plants. 

PLANT  SELECTIONS  IN  PROGENY  ROWS. 

Plant  100  hills  of  each  selection,  four  or  five  seeds  to  the  hill,  and 
save  the  remainder  for  replanting.  Checkrow  to  get  the  hills  evenly 
spaced,  or  stretch  beside  the  row  a  cord  with  the  distances  indicated. 
Make  a  shallow  trench  with  a  small  bull-tongue  or  make  a  depression 
with  the  heel.  Drop  the  seed  in  this  and  cover  it  lightly  with  the 
foot.  Drive  a  stout  stake  at  the  end  of  each  row  and  write  the 
selection  number  on  it  w4th  a  hard  lead  pencil.  Make  a  diagram  of 
the  plat,  recording  the  number  and  location  of  each  row,  as  stakes 
are  sometimes  broken  in  cultivation. 

THIN  TO  ONE  PLANT  TO  THE  HILL  AND  PULL  OUT  DISEASED  PLANTS. 

After  replanting  and  when  the  cotton  is  all  up,  thin  to  one  plant 
to  the  hill  and  record  the  number  of  plants  left  in  each  row.  Under 
no  circumstances  replant  with  any  other  cotton.  (Jo  over  the  plat 
occasionally  and  pull  out  all  diseased  plants.  In  September,  just 
before  selections  are  to  be  made,  count  the  healthy  plants  in  each 
TOW.  These  counts  compared  with  the  stand  counts  will  give  the 
percentage  of  wilt  resistance. 

SELECT  THE  BEST  ROWS  AND  PLANTS. 

Discard  rows  showing  much  wilt.  Carefully  compare  the  most 
resistant  rows  with  regard  to  earliness,  productiveness,  uniformity, 
type,  size  of  bolls,  and  length  and  (quantity  of  Unt,  and  save  four  to 
eight  of  the  best  rows.  In  the  selection  of  rows  as  well  as  plants, 
wilt  resistance  is  the  lii^t  and  most  important  consideration.  Con- 
tinuous selection  toward  a  certain  ideal  type  is  also  essential.  Pick 
separately  several  of  the  best  plants  from  each  selected  row,  giving 
each  its  proper  row  number  with  the  plant  number  added,  thus, 
18-1,  18-2,  18-3,  and  so  on.  Use  tags  for  labehng  plants  and  sacks. 
Selected  plants  should  be  free  from  anthracnose  and  other  diseases. 

MAKE  CAREFUL  NOTES. 

Notebooks  must  be  provided  to  record  the  data  regarding  the  rows 

jtiid  plants.     Make  notes  on  the  selected  rows  covering  the  points 

considered  in  the  selection.     Take  notes  on  each  selected  plant  cover- 

ne  f.hry  inUr-nnvr  points:  Earliucss,  shape,  height,  and  productive- 

'U  .1'      -igth  of  joints,  sliape  and  size  of  bolls,  size  and  color 

•     ^«  Mv     -ngth,  strength,   and  percentage  of  lint.     A  special 

•     >  )lai)k  v'ith  spaces  provided  for  these  notes  in  detail 

ap'         d  hv  ty  -  T^opartment  of  Agriculture  in  all 

'^  •       -^y  ^  iww  SI »nks  the  time  required 


-     .Ill'     ▼^ 
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to  make  the  necessary  notes  has  been  greatly  reduced.  Neatness  and 
legibility  are  important,  and  to  this  end  a  pen  or  hard  lead  pencil 
should  be  used,  as  notes  taken  with  a  soft  pencil  soon  become  rubbed 
and  blurred.  Notes  should  be  entered  directly  in  the  notebook  and 
not  copied  from  memoranda. 

GIN  THE  SEPARATELY  SELECTED  ROWS  AND  PLANTS. 

The  ginning  of  the  individual  selections  and  progeny  rows  should 
be  left  until  winter,  when  the  rush  of  fall  work  is  over.  A  small  hand 
gin  is  most  convenient  for  ginning  individual  plants.  Three  types 
of  hand  gins  are  on  the  market:  (1)  A  small  saw  gin,  very  similar  in 
appearance  to  the  ordinary  commercial  saw  gin,  but  having  only  10 
saws  and  furnished  with  a  handle  by  means  of  which  it  is  operated; 
(2)  a  small-sized  roller  gin  of  the  type  generally  used  to  gin  Sea 
Island  cotton  and  also  operated  by  a  handle;  and  (3)  a  gin  somewhat 
similar  to  the  roller  gin,  but  having  a  series  of  fingers  instead  of 
beaters  to  break  the  lint  from  the  seed.  The  price  of  these  gins 
ranges  from  $50  to  .$75.  It  is  often  possible  for  several  farmers  to 
club  together  to  bear  the  expense  of  such  an  outfit.  A  single  large 
saw  gin  can  be  used  for  row  plats.  In  ginning  different  individual 
plants  or  progeny  rows,  great  care  should  be  taken  to  see  that  the 
gin  is  thoroughly  cleaned  out  after  each  operation,  so  that  not  a  single 
seed  will  be  left  to  mix  with  the  succeeding  lots. 

DETERMINE  THE  LENGTH  AND  PERCENTAGE  OF  LINT  OF  EACH  PLANT  AND  ROW. 

Weigh  the  seed  cotton  from  each  plant  or  row;  gin  and  weigh  the 
seed.  Compute  the  percentage  of  lint  by  dividing  the  weight  of 
lint  by  the  weight  of  seed  cotton.  In  the  fuial  selection  of  plants  to 
be  grown,  give  preference  to  those  with  high  lint  percentage.  De- 
termine the  length  by  combing  out  the  lint  on  a  few  seeds  and  measur- 
ing with  a  rule.  Discard  selections  having  lint  less  than  throe-fourths 
to  seven-eighths  of  an  inch  long. 

PLANT  THE  BEST  SELECTIONS  AND  ROWS. 

When  all  the  plants  have  been  compared,  pick  out  25  to  50  of  the 
selections  made  which  have  the  longest  and  best  percentage  of  lint 
and  which  conform  most  nearly  in  other  characters  to  the  type 
adopted.  Plant  these  the  next  season  in  progeny  rows,  as  already 
described.  Save  the  best  progeny  rows  and  selections  from  them, 
as  before. 

Plant  in  increase  plats  the  seed  of  the  two  or  three  best  rows 
saved,  dropping  them  by  hand  to  make  them  go  as  far  as  possible. 
Save  a  few  seeds  for  replanting  and  under  no  circumstances  use  any 
other  cotton  seed  for  this  purpose.  The  increase  plats  may  well  be 
planted  immediately  surrounding  the  progeny  block.  Thin  to  one 
plant  in  a  place.  Go  over  the  plats  several  times  row  by  row  and 
pull  out  all  wilted  and  off-type  plants,  to  prevent  their  crossing  with 
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good  plants.  If  very  much  wilt  develops  in  any  plat,  discard  it. 
Pick  the  increase  plats  by  themselves,  carefully  sack  and  label  the 
cotton,  and  put  it  away  until  the  rush  of  the  ginning  season  is  past. 

GIN  WITH  GREAT  CARE. 

To  avoid  every  possibility  of  mixing  with  other  seed,  use  a  single 
gin,  remove  every  seed  from  the  roll,  and  do  not  pass  the  cotton 
through  the  usual  suction  chute,  but  feed  by  hand  and  catch  the 
seed  on  a  burlap  sheet  on  the  floor.  Weigh  the  seed  cotton  and  the 
seed  from  each  plat  and  determine  the  lint  percentage.  Store  the 
seed  wliere  there  will  be  no  danger  of  its  being  mixed  with  other  seed. 

PLANT  THE  SEED  FIELD  FROM  THE  BEST  INCREASE  PLAT. 

Use  the  seed  from  the  increase  plat  showing  the  greatest  wilt 
resistance,  highest  productiveness  and  percentage  of  lint,  and  other 
characters  conforming  most  nearly  to  the  adopted  type  for  planting 
a  seed  field.     Give  this  field  the  same  care  as  the  increase  plats. 

Beginning  with  the  third  year  and  each  year  thereafter,  the  farmer 
will  have  25  to  50  progeny  rows  immediately  surrounded  by  two  to 
four  increase  plats  and  a  large  seed  field  from  which  seed  can  be 
sold  or  used  for  planting  larger  areas. 

Careful  personal  supervision  of  the  details  of  this  work  is  essential 
for  the  maintenance  of  the  best  grade  of  seed. 

THE  DEPARTMENT  OF  AGRICULTURE  AND  THE  EXPERIMENT  STATIONS 

COOPERATE  WITH  FARMERS. 

The  demand  for  wilt-resistant  cotton  seed  became  so  great  in  1910 
that  arrangements  wore  made  \vath  a  dozen  farmers  in  South  Carolina 
and  Georgia  to  grow  seed  for  sale  under  the  supervision  of  the  Departr 
ment  of  Agriculture.  This  was  a  distinct  success,  but  the  demand 
for  seed  was  greater  than  the  supply.  In  1911  the  work  was  still 
further  enlarged  by  a  cooperative  arrangement  between  the  Bureau 
of  Plant  Industry  and  the  experiment  station  in  South  Carolina  and 
the  State  Board  of  Entomology  in  Georgia. 

PURPOSE  OF  THE  WORK. 

The  purpose  of  this  cooperative  work  is  twofold:  (1)  To  provide 
«  definite  and  active  means  of  carrying  directly  to  the  farmer  facts 
x'-egarding  the  nature  of  the  wilt  and  root-knot  of  cotton  and  other 
Tops  and  the  best  methods  of  controlling  them  and  (2)  to  secure 

lie  assistance  of  progressive  farmers  in  all  wilt  infected  sections  in 
.he  production  of  an  adequate  supply  of  resistant  cotton  and  cowpea 
-oed  to  meet  tl        '^^al   demand,  to   maintain   its  quality,   and  to 

-•/\*lii/»<\  vifiil  l^'iif.f  -;  .  rains. 

jr-^V  THE  WORK  IS  DONE. 

mj>-    ......    of  infc^T-niofioti  about  wilt  and  root-knot 

nK       V- o.      <:  -ifiliy**'  iolr'  '^Q thologist,  ^presenting 
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the  Department  of  Agriculture  and  the  State  agency,  visits  all  sections 
of  the  State  where  these  diseases  occur  and  gives  lectures  on  them 
at  farmers'  institutes,  at  county  and  State  fairs,  at  meetings  of  the 
agents  of  the  Farmers'  Cooperative  Demonstration  Work,  and  at 
other  gatherings  of  farmers.  The  demonstration  agents  are  very 
important  means  of  getting  information  and  advice  to  the  farmer  at 
first  hand.  It  is  therefore  essential  that  they  have  a  full  and  accurate 
understanding  of  all  the  details,  so  that  correct  advice  may  be  given. 
From  time  to  time  the  local  newspapers  are  supplied  with  articles  on 
these  same  subjects.  Bulletins  are  also  published  by  the  Department 
of  Agriculture  and  by  the  State  agricultural  experiment  stations. 

FARMERS  BECOME  COOPERATIVE  BREEDERS. 

Under  the  supervision  of  the  field  pathologists  about  50  farmers  in 
the  States  of  South  Carolina  and  Georgia  are  now  growing  wilt- 
resistant  cotton  seed  for  sale.  These  cooperative  breeders  agree  to 
secure  proper  seed,  to  follow  the  breeding  methods  outlined  by  the 
field  pathologist,  to  exercise  necessary  care  to  maintain  the  purity 
of  their  seed,  and  to  offer  it  for  sale  at  a  reasonable  price,  not  to 
exceed  an  amount  previously  agreed  upon.  They  also  agree  not  to 
sell  seed  not  grown  by  them  unless  so  stated. 

The  field  pathologist,  as  a  representative  of  the  State  and  of  the 
Department  of  Agriculture,  provides  these  cooperative  breeders  with 
small  quantities  of  select  planting  seed  in  the  beginning  or  refers  them 
to  other  breeders  from  whom  they  can  purchase  such  seed  at  a 
reasonable  price.  He  visits  the  breeders  several  times  during  the 
season  to  advise  with  them  regarding  the  work  and  to  show  them  all 
the  details,  from  the  planting  through  the  roguing,  selection,  note 
taking,  and  ginning.  He  will  also  inspect  the  seed  fields  and  give  the 
breeders  seed  certificates. 

SEED  CERTIFICATES  GIVEN. 

In  the  early  stages  of  the  work  it  was  not  found  advisable  to  start 
the  system  of  seed  certification,  as  was  originally  planned,  but  such 
a  system  will  eventually  be  put  into  practice.  Two  grades  of  seed 
will  be  recognized — '^registered  seed"  and  ' 'improved  seed."  By 
''registered  seed"  is  meant  seed  grown  by  the  individual-selection 
and  progeny-row  methods  described  in  this  bulletin,  which  is  found 
on  inspection  to  be  resistant  and  of  the  highest  grade  and  purity. 
As  "improved  seed"  will  be  designated  all  other  seed  where  the 
standard  of  the  variety  in  wilt  resistance,  productiveness,  and  purity 
is  being  maintained,  but  where  the  plant-to-row  method  is  not  being 
followed  in  all  of  its  details.  These  certificates  will  be  given  only 
after  thorough  inspection  of  the  growing  crop  by  the  field  pathologist 
and  after  an  official  test  of  the  seed  in  comparison  with  standard 
resistant  strains. 
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feeding  on  homestead,  plants  and  flowers  recommensded 621  6-15 

food  houses,  construction,  location,  etc 621  3-8 

food  shelters  as  attraction 609  16-17 

food,  supplying  on  home  grounds,  suggestions 621  3-8 

house — 

enemies 609  15-16 

species  most  common / 609  2 

presence  on  premises,  advantages 609  1 

protection  from  natural  enemies 621  1-2 

species  attracted  by  artificial  rfielters 609  2-3 

utilization  of  gourds,  empty  cans,  etc.,  for  nesting  places 609  4-5 

Blackberries,  crop  condition  and  comparisons,  June  1,  1914,  by  States. .  604  16 

Boulonnais  horse,  description,  origin 619  9 

Bordeaux  mixture,  preparation  for  spraying  su^r  beets 618  13-14 

BowEN,  John  T.,  and  Guy  M.  Lambert,  bulletin  on  **  Ice  houses  and  the 

use  of  ice  on  the  dairy  farm  " 623  1-24 

Brahman  cattle,  description,  characteristics,  etc 612  21-23 

Brand,  Charles  J. — 

article  on  "Conference  on  the  cotton  marketing  situation" 620  8-15 

article  on  ''Marketing  by  parcel  post" 611  16-22 

Breeds — 

beef  cattle,  bulletin  by  W.  F.  Ward 612  1-23 

draft  horses,  bulletin  by  G.  Arthur  Bell 619  1-16 

Brooders — 

fireless,  description,  management 624  10-11 

heating  methods 624  10 

types,  heating,  requii;ement8  and  management 624  7-12 

Brooding — 

chickens,  natural  and  artificial,  bulletin  by  Harry  M.  Lamon 624  1-14 

chicks,  temperature,  caution,  etc 624  11-12 

Broom  com — 

condition,  Aug.  1,  1914,  by  States 615  33 

condition  of  crop,  July  1,  1914,  by  States 611  35 

condition,  Sept.  1,  1914,  by  States 620  31 

Buckwheat — 

acreage,  production,  price,  Aug.  1,  1914,  by  States 615  26 

condition,  forecast  and  price,  Sept.  1,  1914,  by  States 620  26 

Buildings — 

ice  houses,  and  use  of  ice  on  dairy  farm,  bulletin 623  1-24 

milk  house,  location,  construction,  equipment 602  11-13 

Bulls- 
Aberdeen- Angus,  eleven  most  important 612  12-13 

Galloway,  ten  most  important 612  14 

Hereford,  ten  important 612  10 

Polled  Durham,  ten  most  important 612  6 

Red  Polled,  ten  most  important 612  18 

Shorthorn,  ten  important 612  5 

Butler,  Jefferson,  note  on  bird  habits 609  2 

Butter — 

receipts  at  five  primary  markets,  August,  1914,  and  average  for  five 

years 620  7 

receii)t8  at  six  primary  markets,  June,  1914 611  10 

shipping  by  parcel  post,  packing,  and  marking,  suggestions 611  19 

Cabbage,  crop  condition  and  comparisons,  June  1,  1914,  by  States 604  17 

California,  crop  conditions — 

Aug.  1,  1914 615  11 

June  1,  1914 604  8 

July  1,  1914 611  11 

Sept.  1,  1914 620  5 

Calves — 

marketings,  1900-1913 615  22 

slaughter,  1900-1913,  decrease,  supply,  etc.,  remarks 615  22 

Calving  period,  use  of  milk 602  7 
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Cane,  sugar,  condition —                                                                        Bulletin  No.  Page. 

Aug.  1,  1914,  by  States 615  33 

July  1,  1914,  by  States 611  35 

Sept.  1,  1914,  by  States 620  31 

Cantaloupe  crop,  condition,  July  1,  1914,  by  States 611  33 

Cantaloupes,  crop  condition  and  comparisons,  June  1,  1914^  by  States...  604  17 
Car  supply,  relation  to  marketing  wneat  crop  of  1914,  article  by  G.  0. 

White 611  23-26 

Caspian  willows,  description,  note 622  9, 11 

beef,  breeds,  bulletin  by  W.  F.  Ward 612  1-23 

breeds  and  breeding,  standard  books 612  23 

dips — 

arsenical,  preparation  methods  and  use  directions,  bulletin  by 

Robert  M.  Chapin 603  1-16 

composition 603  4-6 

See  also  Dips. 

dual-purpose  breeds,  development,  advantages,  etc 612  14-33 

hides,  supply,  article  by  George  K.  Holmes 615  17-22 

marketings,  1900-1913 615  22 

native,  grading  up,  value  of  Aberdeen- Angus 612  11 

number  in  several  countries,  specified  years 615  21 

tick-resistant,  value  of  Brahman  breeds 612  21-22 

Caustic  potash,  nature,  strength  used  in  cattle  dips,  caution,  etc 603  4 

Caustic  soda,  nature,  forms,  caution,  etc 603  3-4 

Cercospora  beticola.    See  Leaf-spot. 

Cereals,  England  and  Wales,  acreage  and  production,  1913,  1914 620  16 

Chapin,  Robert  M.,  bulletin  on  "Arsenical  cattle  dips:  Methods  of 

preparation  and  directions  for  use  " 603  1-16 

Charts,  preparation  for  study  of  agriculture  in  schools 606  18 

Chicks,  brooding,  artificial,  management 624  5-7, 

10-12 
Chickens — 

brooding,  natural  and  artificial,  bulletin  by  Harry  M.  Lamon 624  1-14 

marking 624  3-4 

raising  with  hens,  management 624  1-4 

treatment  for  lice 624  2-3 

young,  feeding 624  12-14 

Clover — 

acreage  and  condition,  June  1,  1914,  bv  States 604  15 

production  and  (juality,  Aug.  1,  1914,  oy  States 615  29 

seed — 

acreage  and  condition,  Sept.  1,  1914,  by  States 620  27 

production  in  Oregon,  damage  by  clover  midge,  etc 615  16 

Clydesdale  Association,  American,  address  of  secretary 619  12 

Clydesdale  horse,  origin,  description,  value,  objections,  etc 619  10-12 

Cook,  O.  F.,  bulletin  on  '*A  new  system  of  cotton  culture  and  its  appli- 
cation"   601  1-12 

•Ov^    ^rood,  location,  tre<^*'"ent  for  mites,  etc 624  3 

Jf\f\\           \    -^o/l     /'OTiP*     »       ir             .mil     -kmo-nfia    etC- .....---..-...-.......•- .    624  4-5 
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-*v.v^,     .oi-vi  ,..     ..xiQ  ^.ivv,  Jii*y        914,  by  States 611  26 

n  »»^* •"a,  freight  rates,  report.  May     914 604  11 

y    oiiie,  shi'^'^'*'^  ^  '^  ^<^»^ ♦'■««»'  Jui.,    ''914,  ocean  rates,  etc 611  22 

♦  oqrpri-nt  -  .,  ifl     'o»-      «»Ko»      a    niii(|r  gygteHl,  bul" 

614  1-16 

-^.-          c.     •                           617  6-8 


j\^% 


615  23 

•    ,  .,      ■"<»♦                  620  22 

'     >ug(   -    .*".                                617  8-15 

'-—                                j'oovc                            <■     a^'i-        ...Jk                 -*•                                      617  5 
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^«"«^'  .    .uitiv<»Lion,  et*       '^^^ool  lessons 617  4-5 
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place  in  crop  rotation,  school  leasons 617  3 

progresB  of  crop  and  weather  conditions,  April  6  to  August  1,  1914, 

diagrams 615  39-41 

region,  weather  and  crop  conditions,  April  6  to  September  1,  1914, 

diagrams 620  38-39 

school  lessons,  bulletin  by  C.  H.  Lane 617  1-15 

seed,  school  lessons,  suggestions 617  3 

Cotton — 

acreage  and  condition,  July  1,  1914,  by  States 611  6-7 

brandling — 

control,  effect  on  production 601  3-5 

effects  of  external  conditions 601  5-6 

breeders,  cooperation  of  De|>artment,  and  State  experiment  stations.  625  20-21 

breeding,  wilt-resistant  strains,  suggestions 625  16-20 

close  spacing,  effect  on  yield,  experiments,  etc 601  6-8 

condition — 

August  25,  1914,  with  comparisons,  by  States 620  3-4 

July  25,  1914,  with  comparisons,  by  States 615  13 

May  25,  1914,  by  States 604  22 

conference,  personnel,  discussion,  etc.,  August  24-25,  1914 620  8-14 

culture,  new  system  and  application,  bulletin  by  O.  F.  Cook 601  1-12 

early  c^ort-season  crop,  management,  bulletin 601  1-12 

farm  prices,  September  1,  1912,  1913,  1914,  by  States 620  4 

growers — 

cooperation  of  Department 625  20-^21 

cooperation  of  State  experiment  stations 625  20-21 

growing — 

crop  rotation  as  preventive  of  wilt  disease 625  7 

damage  from  root-knot,  control  by  crop  rotation 625  11-13 

hybrids,  resistant  to  wilt  and  boll  weevil,  development,  experiments.  625  14-15 

marketing  situation,  conference,  article  by  Charles  J.  Brand 620  8-15 

plant,  branching  habits 601  3-4 

progress  of  crop  and  weather  conditions,  April  6  to  August  1,  1914, 

diagrams 61537-38,41 

region,  weather  and  crop  conditions,  April  6  to  September  1,  1914, 

diagrams 620  36-37 

root-knot.    See  Root-knot. 

spacing,  close,  advantages 601  11-12 

surplus  stock,  note 620  8 

thinning,  methods  for  early  short-season  crop 601  9-11 

wilt— 

and  root-knot,  bulletin  by  W.  W.Gilbert 625  1-21 

cause,  means  of  spread,  etc 625  5-6 

characteristics  of  disease 625  3-4 

control  measures 625  6-8 

extent,  occurrence,  damage 625  1-3 

resistance,  maintenance,  suggestions 625  16 

seasons,  and  soils  favorable 625  6 

wilt-resistant  varieties — 

development,  value,  etc 625  13-15 

importance  in  sandy  soils 625  7-8 

yield  per  acre,  estimates,  1904-1913 620  4 

Covington  Toole,  wilt-resistant  cotton,  description,  value 625  15 

Covington,  W.  F.,  development  of  wilt-resistant  cotton,  note 625  15 

Cowpeas,  susceptibility  to  root-knot,  resistant  varieties  recommended..  625  10-11 

Cows — 

bedding,  attention  and  care 602  7-8 

dairy — 

grooming,  advantages,  time,  etc 602  7 

selection  and  care 602  6-11 

water  supply,  importance,  care 602  9 

eating  wild  onion  or  garlic,  effect  on  milk 608  1 

Cox,  H.  R.,  bulletin  on  "Wild  onion:  Methods  of  eradication'' 610  1-8 

Cream — 

cooling  on  farm,  importance,  relative  efficiency  of  several  methods  .  623  2-5 

cooling  with  ice,  advantages 623  5 
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garlic  flavor —  Bulletin  No. 

removal,  progress  at  different  temperatures  and  periods  of  time, 

experiments 608 

See  aho  Milk. 
Crop  conditions — 

August  1,  1914,  review 615 

June  1,  1914,  by  sections,  review 604 

review,  July  1,  1914 611 

September  1,  1914,  dia^m 620 

September  1,  1914,  review 620 

Crop  rotations,  means  of  control  of  root-knot 625 

Crops — 

England  and  Wales,  acreage  and  production  of  cereals,  pulse  and 

potatoes,  1913,  1914 620 

equivalent  in  yield  per  acre  of  100  per  cent  condition,  August  1,  by 

States 611 

equivalent  in  jdeld  per  acre  of  100  per  cent  condition,  October  1,  by 

Stat  es 620 

Florida  and  California,  conditions,  June  1,   1914 604 

Florida  and  California,  conditions  July  1,  1914 611 

Florida  and  California,  conditions,  Sept.  1,  1914 620 

growing  condition,  July  1, 1914,  in  percentages  of  ten-year  averages.  611 
hogging-down — 

farming  system,  rotation,  management,  etc 614 

to  save  harvest  labor,  farming  system  in  corn  belt,  bulletin 614 

subject  to  root-knot,  lint 625 

Cultivators,  types  for  onion-infested  land,  descriptions 610 

Curing  goldenseal 613 

Cuttings,  willow — 

directions  for  making 622 

numl)er  from  given  weight  of  different  species 622 

sterilizing,  directions 622 

storing,  packing,  and  shipping 622 

Dairy — 

farm,  ice  houses  and  use  of  ice,  bulletin 623 

farm,  score  card 602 

farming,  publications  relating;  to,  list 602 

herd,  tuberculous  cattle,  eradication 602 

See  also  Milk  house. 

Dairymen,  production  of  clean  milk  sujoply ,  advantages 602 

Daugherty,  Charles  M.,  article  on  ''Outlook  for  the  1914  foreign  wheat 

crop" 615 

Dearborn,  ^fED,  bulletin  on  "Bird  houses  and  how  to  build  them" 609 

Delaware,  wheat  growing,  varieties  suitable •. 616 

Devon  Cattle  Club,  American,  address  of  secretary 612 

Devon  cattle,  description,  characteristics 612 

Dillon  cotton,  wilt-resistant  variety,  description  and  value 625 

cattle,  arsenic  content,  determination 603 
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Durham  cattle,  Polled,  development  of  breed ,  description,  etc 612  5-6 

Durum  wheat,  exports,  1910-3914 615  15 

Eastern  United  States,  winter  wheat,  varieties  suitable,  bulletin 616  1-14 

Eelworm,  description,  damage,  plants  attacked,  etc 625  8-11 

Eggs- 
receipts  at  five  primary  markets,  August,  1914,  and  average  for  five 

years 620  T 

receipts  at  six  primary  markets,  June,  1914 611  10 

England,  cereals,  pulse  and  potatoes,  acreage  and  production,  1913,  1914 

(with  Wales) 620  16- 

Farm — 

animals,  prices  paid  to  producers,  July  1,  1914,  by  States 611  36-37 

dairy.     See  Dairy  farm. 

kitcnen  as  a  workshop,  bulletin  by  Anna  Barrows 607  1-20 

products — 

prices  paid  producers,  July  15-AugU8t  1,  1914 615  34-35 

prices  paid  to  producers,  August  15, 1914,  by  States 620  32-3S 

prices,  trend,  August  1,  1914 615  16-17 

prices,  trend,  July  1,  1914 611  12 

prices,  trend,  June,  1914 604  10-11 

prices,  trend,  September  1,  1914 620  4-5 

Farming — 

hogging-down  system,  relation  to  labor  problem 614  13 

hogging-down  system,  sources  of  income 614  13-16 

system,  corn  belt,  hogging-down  crops  to  save  harvest  labor,  bul- 
letin   614  1-16 

Farms — 

corn  belt,  reorganization  to  meet  labor  conditions,  suggestions 614  1-2 

run-down,  value  of  hogging-down  rye 614  10 

Feed- 
chicks,  preparation,  feeding,  etc 624  12-14 

influence  on  flavor  of  milk,  caution,  preventive  measures,  etc 602  8 

Sudan  hay,  value,  palatability,  digestibility,  etc ^ 605  1 3-14 

Feeding — 

cliicks 624  12-14 

dairy  cows,  suggestions  and  cautions 602  8-9 

Flax,  condition,  forecast,  price,  August  1,  1914,  by  States 615  28 

Flaxseed — 

acreage,  condition,  forecast  and  price,  July  1,  1914 611  29 

condition,  forecast,  and  price,  September  1,  1914,  by  States 620  23 

Florida,  crop  conditions — 

July  1,  1914 611  -11 

June  1,  1914 604  8 

September  1,  1914 620  5 

Fly- 
Hessian.    See  Hessian  fly. 

screens,  farm  home,  suggestions 607  10 

Fora^  crop,  Sudan  grass,  bulletin  by  H.  N.  Vinall 605  1-20 

Frcufilis  tnandra,  description,  advantages 622  5,  9 

Freight  rates,  Argentine  com,  May,  1914,  report 604  11 

French  Draft  Horse  Association,  National,  address  of  secretary 619  9 

French  Draft  horses,  breeds  included,  descriptions 619  9 

Fruit  crops — 

condition  and  comparisons,  June  1,  1914,  by  States 604  16 

condition,  July  1,  1914,  by  States 611  33 

conditions,  June  1,  1914,  by  sections,  review 604  2,  3,  4, 

6,7,8 
Fruits — 

attractive  to  birds,  seasons  for  ripening,  indigenous  and  exotic  varie- 
ties for  Northeastern  States 621  9-13 

condition — 

August  1,  1914,  by  States 615  31 

September  1,  1914,  by  States 620  30 

growing,  protection  from  birds  by  wild  varieties 621  13-14 
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Oalloway  Breeders'  Association,  American,  address  of  secretary 612  M 

Calloway  cattle,  description,  characteristics,  etc 612  13-14 

Oallworm,  nematode,  aescription,  damage  to  crops,  plants  attacked 625  8-11 

Oarawi.    See  Sudan  grass. 

■Garlic  flavor,  removal  from  milk  and  cream,  bulletin 608  1-4 

Garlic.    See  also  Onion,  wild. 
Gasoline  brooders — 

descriptions 624  9 

types  and  management 624  9 

Georgia,  wheat  growing,  varieties  suitable,  note 616  6 

Gilbert,  W.  W.,  bulletin  on  " Cotton  wilt  and  root-knot" 625  1-21 

Goldenseal — 

berries,  development  and  description 613  1 

consumption,  annual 613  4 

cultivation,  bulletin  by  Walter  Van  Fleet 613  1-15 

digging  and  curing 613  12-13 

diseases  and  pests 613  13 

''  fiber, "  description  and  value 613  1-2 

growing,  soil  and  fertilizer  requirements 613  4-6 

plant,  description,  habitat,  and  range 613  1-2 

prices,  1880-1914,  variationt? 613  2-3 

propagation . .  613  5-8 

root-biid  propagation 613  6-7 

roots,  descrription 613  1-2 

shade  requirements,  management,  suggestions,  etc 613  9-11 

yield,  cost  of  production,  etc 613  14 

Grass — 

crops,  condition  Septemoei  1,  1914,  by  States 620  28 

Sudan.    iScc  Sudan  grass. 

Tunis,  descrription,  growth  habits,  etc 605  4 

Grasses,  condition  August  1,  1914,  oy  States 616  30 

Grasshoppers,  injury  U)  Sudan  griws,  control  measures 605  18 

Green  willows,  American,  description,  characteristics,  advantages,  etc. .  .  622  4, 6-7 

Gulf  Coast,  cattle  raising,  value  of  Brahman  breeds 612  22 

Harding,  W.  G.  P.,  suggestions  for  relief  of  cotton  situation,  Cotton  Con- 
ference of  August  24-25,  1914 620  13-14 

Harvest,  wlieat,  percentage  of  world 's  production,  by  months 604  10 

Harvesting  Sudan  grass 605  11-12 

Hay- 
acreage,  condition,  forecast  price,  August  1 ,  1914,  by  States 615  28 

<:ondition — 

and  price,  June  1,  1914,  by  States 604  15 

of  different  crops,  and  prices,  July  1,  1914,  by  States 611  32 

several  kinds,  condition,  August  1,  1914,  by  States 615  30 

Sudan  grass,  quality,  peld,  feeding  value . * 605  12-14 

yield,  quality  and  price,  September  1,  1914,  by  States 620  27 

Hen*  sitting,  treatment  for  mites  and  lice 624  2 

)ro(Klin^  incubator  chicks,  manaeemeut 624  2 

•<•!*!,  "l^K'Vu     TnQ?ioc«»Tr»rkr»t       f'nooi      ri^^nf    'raa  ronorQ     etC.  .............    624  4—5 

♦-  avA  ^attiv 

breeders' i  ^^^Hx,*        .liiv.i^.*..    ^vivi*.       -       •  ^toi-y 612  10 

.oo^>ri•t^♦i/tn     f(]kO'liTik          .tA   pT*"*«   '1>  lioK*'                                                      ..........    612  6—10 

'  '* 612  9 
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nir-^-K     909-1914,  by  ..v.-               ^-^       ^i'^^^  cuixoignoa 615  17-18 

n^_         912,  by  countri^^        •                   -'<r"'^ 615  20 

m\        acle  b'    ''^'  ^           *                                      615  17-22 

-»             •       -'  -*^r^^                                                           620  15 
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Hogging  down  crops,  saving  of  harvest  labor,  farming  system  in  com  belt, 

bulletin  by  J.  A.  Drake 614  1-16 

Hogs — 

gains  on  rye  pasture 614  9 

number  and  condition,  September  1,  1914,  comparisons  with  1913, 

byStates 620  28 

raising  in  com  belt,  means  of  saving  harvest  labor,  bulletin 614  1-16 

Holmes,  George  K. ,  article  on  "Supply  of  cattle  hiaes " 615  17-22 

Honey,  production,  yield  per  colony,  1913,  1914,  by  States 620  6-7 

Hops — 

condition,  August  1,  1914,  by  States 615  33 

condition,  September  1, 1914,  by  States 620  31 

Horses — 

breeds,  reference  books,  list 619  14 

draft- 
breeds,  bulletin  by  G.  Arthur  Bell 619  1-16 

characteristics,  requirements,  etc 619  2-3 

House  birds.    See  Birds. 

Hovers,  types,  caution,  etc 624  8, 9 

Hydrastis  canadensis.    See  Goldenseal. 

Hydrastis.    See  Goldenseal. 

Ice — 

cost  of  cutting  and  packing 623  6 

harvesting,  equipment,  management,  suggestions,  etc 623  6-7 

house — 

farmers',  construction,  important  features,  illustrations,  etc 623  8-23 

insulation,  importance,  materials  suitable 623  11-12 

houses — 

and  use  of  ice  on  dairy  farm,  bulletin 623  1-24 

drainage,  management 623  12-13 

specifications  for  various  kinds 623  14-23 

storing  cm  dairy  farm,  quantity  required,  shrinkage,  etc.,  investiga- 
tions   623  7-8 

use  on  dairy  farm,  and  ice  houses,  bulletin 623  1-24 

Ice- water  tanks  for  cooling  milk,  construction 623  4-5 

Illinois,  wheat  growing,  varieties  suitable 616  8 

Imports,  hides,  by  countries  from  which  consigned 615  17-18 

**  Indian  "  cattle,  description,  characteristics,  etc 612  21-23 

Indiana,  wheat  growing,  varieties  suitable 616  8-9 

Insect  nets,  description,  suggestions,,  etc 606  4-5 

Insects — 

breeding  cages,  construction 606  14-16 

collection  and  preservation  for  study  of  agriculture  (with  other  mate- 
rials), bulletin  by  C.  H.  Lane  and  Nathan  Banks 606  1-18 

collection  for  study  of  agriculture,  selection,  equipment,  and  pres- 
ervation    606  3-14 

killing  bottle  for  specimens 606  6-9 

mounting,  directions 606  9-12 

pinning  specimens,  directions 606  9-10 

preservation  of  specimens  for  school  use 606  12-14 

Irrigated  lands,  Sudan  grass,  value,  comparison  with  alfalfa 605  14 

Johnson,  W.  T.,  Jr.,  and  S.  Henry  Ayres,  bulletin  on  '* Removal  of 

garUc  flavor  from  milk  and  cream'* . . : 608  1-4 

Kansas,  wheat  growing,  varieties  suitable 616  7-8 

Kentucky,  wheat  growing,  varieties  suitable 616  8 

Kitchen — 

farm,  as  workshop,  bulletin  by  Anna  Barrows 607  1-20 

farm,  lighting,  ventilating,  and  heating 607  7-8 

fixtures,  arrangement  for  saving  labor 607  10-19 

floor,  walls,  and  ceiling,  finish  and  care 607  5-6 

laundry,  installation,  labor-saving  devices,  etc 607  12 

location,  relation  to  other  parts  of  house 607  2-4 

Knives,  cutting,  for  willow  roos 622  23 

Ktistermann  willow,  description,  advantages 622  5, 9 
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Farmers' 
Labor —  Bnlletin  No. 

farm,  condition  in  com  belt 614 

requirements  and  distribution  in  hogging-down  farming  system 614 

requirements,  100-acre  hogging-down  farm  in  com  belt 614 

Lamb  ,  George  N  . ,  bulletin  on  ' '  Basket  willow  culture  " 622 

Lambert,  Guy  M.,  and  John  T.  Bowen,  bulletin  on  "Ice  houses  and 

the  use  of  ice  on  the  dairy  farm  " 623 

Lamon,  Harry  M.,  bulletin  on  ''Natural  and  artificial  brooding  of 

chickens" 624 

Land,  poor,  value  of  rye 614 

Lane,  C.  H. — 

and  Nathan  Banks,  bulletin  on  ''Collection  and  preservation  of 

insects  and  other  material  for  use  in  the  study  of  agriculture  " .  606 

bulletin  on  "School  lessons  on  com " 617 

Lantern  slides,  use  in  study  of  agriculture  in  schools 606 

Laundry,  installation  in  kitchen,  labor-saving  devices,  etc 607 

Lawns,  onion-infested,  treatment 610 

Leaf-spot — 

control  methods 618 

description,  appearance  on  sugar-beet  leaves 618 

disease  of  sugar  beet,  bulletin  by  C.  O.  Townsend 618 

distribution,  agencies,  and  conditions  contributing 618 

effect  on  sugar  beet  taps  and  roots 618 

fungus,  nature,  spread,  life  cycle,  etc 618 

Leiqhty,  Clyde  C,  bulletin  on  "Winter- wheat  varieties  for  the  eastern 

United  States  " 616 

Lemley  willow,  patent,  description 622 

Lemley  willows,  description,  characteristics 622 

Lettuce,  shipping  by  parcel  post,  experiments 611 

Live  stock — 

England  and  Wales,  numbers,  1911,  1912,  1913,  1914 620 

prices  paid  producers,  August  15,  1914,  by  States 620 

Louisiana,  wheat  growing,  varieties  suitable 616 

Lye,  nature,  use  in  cattle  dips 603 

Marketing — 

apple  crop,  article  bv  Clarence  W.  Moomaw 620 

by  parcel  post,  article  by  Charles  J.  Brand 611 

cotton,  conference 620 

Markets — 

receipts  of  cattle  and  calves,  1900-1913 615 

willow  ware 622 

Maryland,  wheat  growing,  varieties  suitable 616 

Maxwell,  Joseph  £.,  statement  on  drought  resistance  of  Sudan  grass 605 

McAdoo,  Secretary,  statement  on  cotton  marketing  situation,  plans  for 

relief,  etc 620 

McAtee,  W.  L.,  bulletin  on  "How  to  attract  birds  in  northeastern  United 

States" 621 

Medicinal  plant,  goldenseal,  cultivation,  bulletin  by  Walter  Van  Fleet.  613 

vielons,  crop  condition  and  comparisons,  June  1,  1914,  by  States 604 

iffichigan,  wheat  growing,  varieties  suitable 616 

)acter»o   i^^^-^^ase  at  different  temperatures,  table 602 

)Ottlet        "'^'  "'JTlf — »  ^TT      'nr'+Q^'^'H      llQAQPOgl     'itC-     ............  602 

^inan 

defii  602 

mr-'^r  .    "        ....  ^2 

'^-^xyiM*-  .r.V/  ................      6U2 

^xvyduc*  •li'^*--  602 

'*"^inp*  ....  602 

-      ,  o^  ^oi  602 

.  '              .xipc-iatiu*e8  and  periods 

.yv.m.ntc 608 

^y,x^^     ''  ^' lo^  ^         ...n/ir^        ^.- y  )roces8 608 

J  ling,  coo  J c  602 

^ase,  lo'^<»+'''-^,  Cv^x-ji  .41  • 602 

^nion  flt  .,«r       »T»f  .an-nt  .....................     610 


Face. 

1-2 

ia-16 

6-7 

1-34 

1-24 

1-14 
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1-18 

1-15 

17-18 

12 

5-6 

11-18 
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1-18 
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1-14 
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16 

32-33 
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16-22 

8-15 

22 

31-34 

10 
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produ(!tion,  management  of  herd,  suggestions 602  6 

use  in  calving  period ... , 602  7 

utensils,  care,  sterilization,  etc 602  12-13 

Milker,  care  of  person,  cow,  and  utensils 602  13-14 

Milking,  management,  caution,  etc 602  13-14 

Milling  garlicky  wheat,  difficulties 610  7-8 

Mississippi,  wheat  growing,  varieties  mutable,  note 616  6 

Missouri,  wheat  growing,  varieties  suitable 616  8 

Modella  cotton,  wilt-resistant  variety,  note 625  14 

MooMAW,  Clarence  W.,  article  on  "Marketing  the  apple  crop  " 620  16-22 

Nematodes,  description,  damage  to  crops,  plants  attacked 625  8-11 

Nesting  boxes,  bird  house,  dimensions  for  different  species 609  3-4 

Nesting  sites,  bird,  means  of  attracting  to  homestead,  su^cstions 621  2-3 

New  England,  wheat  growing,  varieties  suit-able,  suggestions 616  12 

New  Jersey,  wheat  growing,  varieties  suitable,  note 616  10 

New  York,  wheat  growing,  varieties  suitable 61 6  11 

Nivernais  horse,  description 619  9 

Norman  horses.    See  French  draft  horses. 

North  Carolina,  wheat  growing,  varieties  suitable 616  7 

Oats— 

acrcajge,  condition,  forecast,  and  price,  June  1,  1914,  by  States 604  13 

condition,  forecast,  and  price,  August  1,  1914,  by  States 615  24 

condition,  forecast,  and  price,  July  1,  1914,  by  States 611  28 

condition,  forecast,  and  price,  September  1,  1913,  1914,  by  States. . .  620  24 

Ohio,  wheat  growing,  varieties  suitable 616  9-10 

Oklahoma,  wneat  growing,  varieties  suitable,  note 616  6 

Onion,  wild — 

distribution  through  seed  grains,  preventive  measures,  etc 610  7 

eradication  methods,  bulletin  by  H.  R.  Cox 610  1-8 

propagation  through  aerial  bulblets,  preventive  measures,  etc 610  6 

range,  description,  and  habits  of  growth 610  1-2 

Onions,  crop  conaition  and  comparisons,  June  1,  1914j  by  States 604  17 

Oregon,  clover-seed  production,  damage  by  clover  midge,  etc 615  16 

Osier — 

black,  note 622  9 

white,  note 622  9 

See  also  Willow. 

Parcel  post — 

marketing  by,  article  by  Charles  J.  Brand 611  16-22 

rates,  1-150  miles 611  21 

Pasture — 

condition,  June  1,  1914,  by  States 604  15 

onion-infested,  treatment 610  5-6 

onion-infested,  value  of  sheep,  management 610  6 

Peaches,  crop  condition  and  comparisons,  June  1,  1914,  by  States 604  16 

Peanuts — 

condition  August  1,  1914,  bv  States 615  33 

condition  September  1,  1914,  by  Stetes 620  31 

Pears,  crop  condition  and  comparison,  June  1,  1914,  by  States 604  16 

Peafl,  Canadian,  crop  condition  and  comparison,  June  1, 1914,  by  States. .  604  17 

Peeling  machines  for  willow  rods,  types,  suggestions 622  25-27 

Pennbylvania,  wheat  growing,  varieties  suitable 616  10-11 

Percheron  horse — 

introduction,  characteristics,  distribution 619  7-9 

origin,  improv?ment,  requirements  for  registration  in  France 619  6-8 

Percheron  Society  of  America,  address  of  secretary 619  9 

Pigs,  pastures  and  feed 614  5-6 

Pine  tar,  nature  and  handling 603  3 

Plowing,  onion-infested  land,  time  and  method 610  3-5 

Plows,  types  for  onion-infested  land,  descriptions 610  4-5 

Polled  Durham — 

Breeders'  Association,  address  of  secretary 612  6 

cattle,  development,  description,  etc 612  5-6 
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Polled  Hereford  Cattle—                                                                    Bultotfa  No.  Tagt. 

Breeders'  Association,  address  of  secretary , 612  10 

characteristics 612  10 

Porch,  storm,  for  farm  kitchen,  advantages,  and  construction 607  9 

Porto  Rico,  caneH3Ugar  production,  1912,  1913 611  22 

Potash,  caustic,  nature,  strength  used  in  cattle  dips,  caution,  etc 603  •    4 

Potassium  hydroxid,  nature,  strength  used  in  cattle  dips,  caution,  etc. . .  603  4 
Potatoes — 

acrea^ge,  condition,  forecast,  and  price,  July  1,  1914 611  31 

condition,  forecast,  and  price,  September  1,  1913,  1914,  by  States. .  620  25 

condition,  forecast,  price,  August  1,  1914,  by  States 618  27 

England  and  Wales,  acreage  and  production,  1913,  1914 620  16 

Publications — 

cattle  breeds  and  breeding,  standard 612  23 

dairy  farming,  list 602  16 

Pulse  crops — 

England  and  Wales,  acreage  and  production,  1913,  1914 620  16 

See  also  Beans,  peas,  etc. 

Purple  willows,  description,  value  in  holt,  etc 622  7-9 

Kailroads,  car  supply  for  wheat  crop  of  1914 611  23-26 

Range  cattle,  value  of  Hereford  breed 612  9 

Raspberries,  crop  condition  and  comparisons,  Jun^  1,  1914,  by  States. . .  604  16 

Red  Polled  Cattle  Club  of  America,  address  of  secretary 612  19 

Red  Polls,  dual-purpose  cattle,  description,  characteristics,  value 612  16-19 

Rice — 

acreage,  condition,  and  forecast,  July  1,  1914 611  30 

condition  forecast,  price,  August  1,  1914,  bv  States 615  28 

condition,  forecast,  September  1,  1914,  by  States 620  26 

Roads,  mileage  traversed  by  mail  carriers 615  22 

Rock,  specimens  for  study  of  agriculture  in  schools,  collection 606  16 

Root-knot — 

and  cotton  wilt,  bulletin  by  W.  W.  Gilbert 625  1-21 

control  measiu'cs 625  11-13 

cotton — 

cause,  means  of  spread,  etc 625  8-11 

characteristics  of  disease. 625  4 

extent,  occurrence,  damage 625  1-3 

soils  favorable 625  9 

spread,  moans 625  8-9 

Rye- 
acreage,  production,  price,  August  1,  1914,  by  States 616  26 

crop — 

advantages  for  hogging  down,  comparison  with  wheat 614  7 

condition,  July  1,'  1914,  by  States 611  26 

hogging  down  management,  advantages,  etc 614  4-6,7-10 

growing,  money  income  from  acre,  harvesting  and  hogging  down, 

eorr^^-^i-ison 614  10-11 

f  Vj   n^n-'              ot'-^u  fnr  lirtOj      *    il'i«                    ,               .....................    614  9 

603  2 


ut 


■  iuy\fUHi%,n,Ki  ««../€«..  .^«»                     "^'^ 622  6—7 

"nygdalitia,  descri'' '  "^^        ~           -            'v«iT>**»<yes,  etc 622  4,5-6 

-/»•!/— 1/^-.*///>.  (i(kCM^  * _ 622  9, 11 

,-/<.    ot.                           622  9 

'/»-«/    .**o/ ...                           022  7 

622  7-9 

622  9 

*'^'           '^-                  .to.       u.^Kj                .>a  and  value 625  16 

f^'         i/Mi«M 'ifferent  kinds  and 

62310,11-12 


ir»- 


or 


•y      ,j    ^  itkixx 617  1—15 

"^  1"'     ^        ..Qf/»r     a  ox/ txxces,  collection,  and 

606       1-18 
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beds,  goldenseal,  preparation,  location,  and  management 613  10-12 

clover — 

acreage  and  condition,  September  1,  1914,  by  States 620  27 

See  also  Clover  seed. 

corn,  study  in  schools,  sugg;estions 617  3 

Sudan  grass,  yield,  harvesting,  adulteration,  etc 605  15-17 

Seeding — 

Sudan  grass,  preparation  and  methods 605  7-10 

wheat,  time  for  several  districts,  to  avoid  Hessian  fly 611  15-16 

Seeds,  goldenseal,  harvesting  and  treatment  for  propagation 613  6 

Sheep,  pastiuing  on  onion-infested  grass,  suggestions 610  6 

Shipping  wheat  crop  of  1914,  car  supply 611  23-26 

Shire  Horse — 

Association,  American,  address  of  secretary 619  14 

origin,  description,  etc 619  12-14 

Shorthorn — 

Breeders*  Association,  American,  name  and  address  of  secretary 612  5 

cattle,  description,  feeding  and  growth  habits,  noiilking  qualities,  etc.  612  2-5 

dual-purpose  cattle,  description  and  characteristics 612  16 

Sodium  carbonate — 

monohydrated,  nature,  appearance,  etc 603  3 

nature,  appearance,  etc 603  2. 

Sodium  hydroxid,  nature,  forms,  caution,  etc 603  3-4 

Soil- 
specimens,  collection  for  school  use,  directions 606  16 

willow  culture,  requirements,  preparation,  etc 622  2-5 

Soiling  crop,  Sudan  grass,  value 605  14-15 

Sorghum — 

blight,  injury  to  Sudan  grass 605  18 

condition — 

August  1,  1914,  by  States 615  33 

July  1,  1914,  by  States 611  35 

September  1,  1914,  by  States 620  31 

South- 
beef  production,  value  of  Aberdeen-Angus  cattle 612  12 

beef  production,  value  of  Hereford  cattle 612  9 

South  Carolina,  wheat  growing,  varieties  suitable,  note 616  6 

Soy  beans,  feed  for  fall  pigs,  value,  etc 614  5-6 

Sprayine,  sugar  beet,  for  leaf-spot,  experiments,  management,  and  cost .  618  13-16 

Stable,  dairy  herd,  location,  care,  equipment,  etc 602  9-11 

Sterilizing,  willow  cutting,  directions,  solutions,  etc 622  15 

Strawberries,  shipping  by  parcel  post,  experiments 611  20 

Sudan  grass — 

as  forage  crop,  bullefm  by  H.  N.  Vinall 605  1-20 

breeding  new  types,  discussion 605  18-19 

climatic  and  soil  requirements 605  5-7 

culture  and  uses 605  7-17 

description,  growth  habits,  etc.,  comparison  with  Johnson  grass 605  1-4 

drought  endurance 605  7 

harvesting 605  11-12 

in  mixtures  with  legumes,  advantages,  yield,  etc 605  10-1 1 

introduction. 605  1 

natural  enemies 605  18 

seed  production,  vield,  thrashing,  etc 605  15-17 

Suffolk  Association,  American,  addrl^s  of  secretary 619  16 

Suffolk  horse,  origin,  description,  value,  etc 619  14-16 

Sugar,  cane,  production  in  Porto  Rico,  1912,  1913 611  22 

Sugar-beets.     See  Beets. 

Sulzer  law,  apple  barrels  and  standard  grades 620  21-22 

Sweet  potatoes — 

condition,  forecast  and  price,  August  15,  1914,  by  States 620  25 

condition,  forecast,  price,  August  1,  1914,  by  States 615  27 

Tai-- 

emubdon,  cattle  dip,  directions  for  making 603  6 

pine,  nature  and  lumdling - 603  3 
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Tennessee,  wheat  growing,  varieties  suitable,  etc 616  6-7 

Texas,  wheat  growing,  varieties  suitable 616  5-^ 

Thinning  cotton — 

experiments,  suggestions 601  9-11 

time  and  method 601  5 

Tobacco — 

acreage  and  condition,  July  1,  1914,  by  types  and  districts 611  7-10 

condition — 

and  forecast,  July  1   1914 611  30 

forecast  and  price,  September  1 ,  1914,  by  States 620  26 

forecast,  price,  August  1,  1914,  by  States 615  28 

TowNSEND,  CO.,  bulletin  on  "Leaf-spot,  a  disease  of  the  sugar  beet". .  618  1-18 

Tree  guards,  bird  protection,  illustrations 621  3 

Tunis  grass,  descnption,  growth  habits,  etc 605  4 

United  Kingdom,  importations  of  wheat  for  five  months  ending  May  31, 

1914,  consignments  from  several  countries,  etc 611  23 

Van  Fleet,  Walter,  bulletin  on  ''Goldenseal  under  cultivation" 613  1-15 

Vat,  dipping,  capacity  determination 603  12-16 

Vegetable  crops,  conaition  July  1 ,  1914,  by  States 611  32 

•Vegetables — 

August  1,  1914,  by  States * 615  33 

crop  condition  and  coniparisons,  June  1,  1914,  by  States 604  17 

September  1,  1914,  by  States 620  31 

Ventilation — 

farm  kitchen,  methods 607  7-9 

ice  house,  necessity,  suggestions 623  13 

ViNALL,  H.  N.,  bulletin  on  "Sudan  ^^rass  as  a  forage  crop" 605  1-20 

Virginia,  wheat  growing,  varieties  suitable 616  10 

Wales,  cereals,  pulse,  and  potatoes,  acreage  and  production,  1913,  1914 

(with  England) 620  16 

Ward,  W.  F.,  bulletin  on  "Breeds  of  beef  cattle" 612  1-23 

Watermelons — 

crop  condition  and  comparisons,  June  1,  1914,  by  States 604  17 

crop  condition,  July  1,  1914,  by  States 611  33 

Webster,  F.  M.,  article  on  "Hessian  fly" 611  12-16 

Wheat- 
acreage,  condition,  forecast  and  price,  June  1,  1914,  by  States 604  12 

condition — 

estimates,  etc,,  August  1,  1914,  by  States 615  24 

forecast,  stocks  on  farms  and  price,  July  1,  1914,  by  States 61 1  27-28 

crop,  foreign — 

outlook  for  1914 604  8-9 

outlook  for  1914 611  5-6 

.r/%T)   lo^d  marketing,  relation  of '"^r  supply,  article  by  G.  C.  White.  611  23-26 

^dr      sports,  1^10-1914 615  15 

oreigi     — *i^v  ^o^              r^                          615  11-12 


610  7 

lis               .                                     "                       610  7-8 

;iv/«xn^              '*'        fi»          »                   «                   616  3 

lo'*'^     "Cx  r.    .wv         .."*..      '                     Loic^at  t,v;v>wion8 616  4 

..  ,  ^-"^'if'       ,^^v  ^^     ,,    ii      .       .as 604  10 

^^  fn  e  months  ending  May  31, 

PoiiT>fries 611  23 

-♦                       -♦ 616  12-13 

■%qpap*-ir\r\a         616  12 


••^oi'      ...  1      *>' 


>M.V 


,     ^                                                615  23 

dii         -  \.     '  -            620  22 

>%  ..-       »<•       X,      .913 ..604  11 

.of.  *ions,  AT)rii  6-AugUBt  1, 1914,  dia- 

615  39-41 
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Farmers' 
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prospects,  July  1,  1914 611  3-5 

region,  weather,  and  crop  conditions,  April  6  to  September  1,  1914, 

diagram 620  38-39 

sliipping,  car  supply  for  crop  of  1914 611  23-26 

soft — 

red  winter,  \  arieties  adapted  to  different  sections 616  4-11 

white  winter,  characteristics,  demand,  varieties  recommended.  61B  11-12 

spring,  condition,  forecast,  and  price,  September  1,  1914,  by  States.  620  23 

time  of  sowing  for  several  districts,  to  avoid  Hessian  fly 611  15-16 

varieties  adapted  to  different  districts,  grouping 616  13-14 

winter — 

ad  ance  northward,  advantages,  etc 616  2-3 

A  arieties  for  eastern  United  States,  bulletin  by  Clyde  E.  Leighty .  616  1-14 

yield  per  acre,  a\erage,  1909-1913 620  15 

White,  G.  C,  article  on  "Car  supply  in  relation  to  marketing  the  wheat 

crop  of  1914" 611  2^-26 

Wild  onion.    See  Onion,  wild. 
Willow- 
American,  description,  characteristics 622  6-7 

basket,  culture,  bulletin  by  George  N.  Lamb 622  1-34 

culture,  ^  arieties  recommended 622  5-9 

cuttings — 

machine  for  making,  illustration 622  14 

selection,  price,  time,  size,  and  age 622  9-11 

growing — 

culti  ation,  mulching,  fertilizing 622  18-20 

experimental  plot,  recommendation 622  34 

profits  per  acre,  vearlv  returns  for  first  four  years 622  28-31 

range,  introduction  of  new  species,  etc 622  1 

holt- 
planting  and  spacing  cuttings 622  15-16 

replanting,  management 622  20-22 

selection  of  site 622  1-3 

rods — 

American  grown,  demand 622   '       33 

bundling  and  pitting 622  24-25 

han  estiiig,  directions,  equipment,  cost 622  2^24 

harA  esting,  kni>  es  suitable ., 622  23 

market  prices 622  32 

peeling,  dr>ing,  drafting,  bundling,  etc 622  25-27 

ware — 

manufacture,  use,  and  a  alue  of  American  stock,  etc 622  31-34 

-    uses  in  Europe 622  34 

Willows,  '  arieties,  description 622  5-9 

Wilt,  cotton.    See  Cotton  wilt. 
Winter  wheat.    See  Wheat. 

Women,  farm,  importance  of  kitchen  arrangement,  equipment,  and  lo- 
cation, Dulletin  by  Anna  Barrows 607  1-20 

Wood,  Samuel,  dei  elopment  of  wilt-resistant  cotton,  note 625  15 

Wool,  weights  per  fleece,  and  price,  July  1,  1911,  by  States 611  35 

Zebu  cattle,  description,  characteristics,  etc 612  21-23 
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